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your king aod country, and occasioned your 
being courted and importuned to accept those 
high offices of state, which others pursue w ith 
so much eagerness, and find it often difficult 
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ambition. Nor have your talents been confin- 
ed to the view of your country alone. Fo- 
reign nations have seen and admired you, and 
still speak with the greatest applauses of your 
wise and able conduct, when it was your pro- 
Tince to act as a British minister abroad. 

But the qualities of a great statesman are 
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yourself ilhistrious. The virtues of private 
life no less actuate and adorn your whole be- 
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which takes pleasure in doing good, are dis- 
tinguishing parts of your character, and have 
contributed no lesstnan your other extraordi- 
nary endowments, to that universal acknow- 
ledgment which is paid you by your country. 

That you may long live to be an ornament 
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pleasure which arises from a consciousness of 
the esteem and approbation of all good men, 
is the sincere and hearty prayer of. 

Sir, your most obliged, and 

Most obedient humble Servant, 

W. DUNCAN. 



INTRODUCTION. 



Sec. l^^Importance of the Knoxukdge of ourselves^ 

m 

Or all the human sciences, that concerning' man is certainly 
the most worthy of man, and the most necessary part of know- 
ledge. We find ourselves in this world surrounded with a va- 
riety of objects: we have powers and faculties fitted to deal 
with them, and are happy or miserable in proportion as we 
know how to frame a right judgment of things, and shape our 
. actions agraeably to the circumstances in which we are placed. 
No study, therefore, is more important than that which in- 
troduces us to the knowledge of ourselves. Hereby we become 
acquainted with the extent and capacity of the human mind ; 
and learning to distinguish what objects^ it is suited to, and in 
what manner it must proceed in order to compass its ends, we 
arrive by degrees, at that justness and truth of understanding^, 
which is the great perfection of a rational being. 

Sec. Ih^^Different gradations of Perfection in. 

Things* 

If we look, attentively into things, and survey them in their 
full extent, we see them rising one above another in various 
degrees of eminence. Among the inanimate parts of matter, 
some exhibit nothing worthy our attention ; their parts seem 
as it were jumbled together by mere chance, nor can we dis- 
cover any beauty, order, or regularity in their composition. 
In others we discern the finest arrangement,, and a certain 
elegance of contexture, that makes us affix to. them a notion 
of worth and excellence. Thus metals and precious stones 
are conceived as far surpassing those unformed masses of 
earth that lie every where exposed to view. If we trace na- 
ture onward, and pursue her through the vegetable and animal 
kingdoms, we find her still multiplying her perfections, and 
rising, by a just £pradation,.from mere mechanism to percept 
lion, and from perception, in all its various degrees> to reaion 
and undecstanding. 
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Sec. Ilh'-^Usefulness of Culture^ and particularly 

of the Study of Logic. 

• 

Bat though reason he the houndary hy which man is dislin- 
guished from the other creatures that surround him« yet we 
are far from finding it the same in all. Nor is this inequality to 
be wholly ascribed to the original make of men's minds, or 
the Idifference jof their natural endowments. For if we look 
abroad into the several nations of the world, some are overrun 
with ip^norance and barbarity ; others flourish in learning and 
the sciences ; and what is yet more remarkable, the same 
people have, in different ages, been distinguished by these very 
opposite characters. It is therefore by culture, and a due ap- 
plication to the powers of our minds, that we increase th^ir 
capacity, and carry human reason to perfection. Where this 
method is followed, knowledge and strength of understanding 
never fail to ensue ; where it is neglected, we remain ignorant 
of our own worth ; and those latent 'qualities of the soul, by 
which she is fitted to survey this vast fabric of the world, to 
scan the heavens, and search into the causes of things, lie bu- 
ried in darkness and obscurity. No part of knowledge, there- 
fore, yields a fairer prospect of improvement, than tliat which 
takes account of the understanding, examines its powers and 
faculties, and shows the ways by wliich it comes to attain its 
various notions of things. This is properly the design ofLogicy 
which may be justly styled the history of the human mind, in- 
asmuch as it traces the progress of our knowledge, from our 
first and simple perceptions, through all their different com- 
binations, and all those numerous deductions that result from 
variously comparing them one with another. It is thus that we 
are let into the natural frame and contexture of our own minds, 
and learn in what manner we ought to conduct our thoughts, 
in order to arrive at truth, and avoid error. We see how to 
build one discovery upon another, and, by preserving the chain 
of reasonings uniform and unbroken, to pursue the relations of 
things through all their labyrinths and windings, and at length 
exhibit them to the view of the soul« with all the advantages 
of light and conviction. 

Sec. IV — Operations ofihe Mind. 

But as the understanding, in advancing from one part of 
knowledge to another, proceeds bv a just gradation, and exerU 
various acts, according to the different progress it has made, 
logicians have been tarefui to note these several stepsj and 
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Ii jh^e distinguished them in their writings by the name of the 
o|5irations of the mind. These they make four in number, and 
agreeably to that have divided the whole system of logic into 
four parts, in which these acts are severally explained, and the 
conduct and procedure of the mind, in its different stages of 
improvement, regulated by proper rules and observations. 
Now, in order to judge how far logicians have followed nature* 
in this distinction of the powers of the understanding, let us 
take a short view of the mind, and the manner of its progress* 
according to the experience we have of it in ourselves, and 
see whiUier the efaain of our own thoughts will without con^ 
straint lead us. 

Sec. V. --^Perception. 

First, then, we find ourselves surrounded with a variety of 
objects, which, acting differently on our senses, convey distinct 
impressions into the mind, and thereby rouse the attention and 
notice of tlie understanding. By reflecting, too, on what 
passes within us, we become sensible of the operations of our 
own. minds, and attend to them as a new set of impressions. 
But in all this there is only bare conscUuaneae. The mind, 
without proceeding any further, takes notice of the impres- 
sions that are made upon it, and views things in order as they 
present themselves one after another. This attention of the 
understanding to the objects acting upon it, whereby it be- 
comes sensible of the impressions they make, is called by logi- 
cians, perception / and the notices themselves, as they exist iit 
the mind, and are there treasured up to be the materials of 
thinking and -knowledge^ are distinguished by the name of 
ideas. 

Sec. Yl.'^-^yudg'ment, 

But the mind does not always rest satisfied in the bare view 
and contemplation of its ideas. It is of a more active and busy 
nature, and likes to be assembling them together, and compa- 
ring tliem one with another. In this complicated view of 
things, it readily discerns, that some agree and others disa- 
gree, and joins or separates them according to this perception. 
Thus, upon comparing the idea of two added to two, with the 
idea of four, we, at first glance, perceive their agreement, and 
thereupon pronounce that two and two are equal to four. 
Again, . that white is not black, that five is less than seven, are 
trutlis to which we immediately assent, as soon as we com- 
pare those ide^s together. Thii is the first imd simplestaet 
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of the mind, in determining the relation of things, when, by a 
.bare attention to its own ideas, comparing any two of them to^ 
gether, it can at once see how far they are connected or dis- 
joined. Tlie knowledge thence derived is called intuitive^ as 
requiring no pains or examination ; and the act of the mind as- 
sembling its ideas together, and joining or disjoining them, ac- 
cording to the^'csult of its perceptions, is what logicians term 
jud^fment 

Sec. Ylln^^Reasoning. 

Intuition afifbrds the highest degree of certainty; it brealcs 
in with an irresistible light upon the understanding, and leaves 
no room for doubt or hesitation. Could we in all cases, by 
thus putting two ideas together, discern immediately their 
agreement or disagreement, we should be exempt from error, 
and all its fatal consequences. But it so happens, tliat many 
of our ideas are of such a nature, that they cannot be thus ex- 
amined in concert, or by any immediate application one to 
another ; and then it becomes necessary to find out some other 
ideas that will admit of this application, that by means of them 
we may discover the agreements we search for. Thus the 
mind, wanting to know the agreement or disagreement in extent 
between two enclosed fields, which it cannot so put together 
as to discover their equality or inequality by any immediate 
comparison, casts about for some intermediate idea, which, by 
being applied first to the one, and then to the other, will dis- 
cover the relation it is in quest of. Accordingly, it assumes 
some stated length, as a yard, &c and measuring the fields 
one after the other, comes by that means to the knowledge of 
the agreement or disagreement in question. The intervening 
ideas made use of on these occasions, are called j&roo/«/ and 
the exercise of the mind in finding them, out, and applying them 
for the discovery of the truths it is in search of, is what we 
term reasoning. And here let it be observed,, that the know- 
ledge gained by reasoning is a deduction from our intuitive' 
perceptions, and ultimately founded on them. Thus in the 
case before mentioned, having found by measuring, tliat one 
of the fields makes three-score square yards, and the other ' 
only fifty-five, we thence conclude, that the first field is larger 
tlian the second.. Here the two first perceptions are plainly 
intuitive, and gained by an immediate application of the mea- 
.sure of a yard to the two fields, one after another. The con- 
clusion, though it produces no less certain knowledge, yet dif- 
fers from the otliers in this, that it is not obtained by an imme^ 
diftte comparison of the ideas contauied in it^ one with another,. 



but is a deduction from the two preceding judgments, in which 
the ideas are severally compared with a third, and their rela- 
tion thereby discovered. We see, therefore, that reasoning is 
a much more complicated act of the mind than simple Jud^« 
ment, and necessarily presupposes it, as being ultimately found- 
ed on the perceptions thence gained, and implying the variv 
ous comparisons of them one with another. This is the great 
exercise of the human faculties, and the chief instrument by 
which we push on our discoveries, and enlarge our knowledge. 
A quickness of mind to find out intermediate ideas, and apply 
them skilfully in determining tlie relations of things, is one of 
the principal distinctions among men, and that which gives 
some so remarkable a superiority over others, that we are apt 
to look upon them as creatures of another species. 

Sec. Ylll.— Method. 

Thus far we have traced the progress of the mind in think- 
ing, and seen it rising by natural and easy steps from its first 
and simple perceptions, to the exercise of its highest and most 
distinguishing faculty. Let us now view it in another light, as 
enriched with knowledge, and stored with a variety of disco*> 
Teries,^ acquired by a due application of its natural powers. It 
is obvious to consider it in these circumstances, as taking a 
general survey of its wliole stock of intellectual acquisitions, 
disposing them under certain heads and classes, and tying^ 
them together, according to those connexions and dependent 
cies it discerns between them. It often happens, in carrying 
on our inquiries from subject to subject, that we stumble upon 
unexpected truths, and are encountered by discoveries which 
our present train of thinking gave no prospect of bringing in 
our way. A man of clear apprehension, and distinct reason, 
who, alter due search and examination, has mastered any part 
of knowledge, and even made important discoveries in it, be* 
yond what he at first expected, will not suffer his thoughts to 
lie jumbled together in the same confused manner as chance 
offered them : he will be for combining them into a regular 
system, where their mutual dependence may be easily traced, 
and the parts seem to grow one out of another. This is that 
operation of the mind, known by the name of disposition or 
method, and comes in the last in order, according to the divi« 
sion of the logicians, as presupposing some tolerable measure 
of knowledge, before it can have an opportunity of exerting it* 
self in any extensive degree. 
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Sec. Va.'^Perception and Judgment terms of a very 

extensive Signification* 

We see, then, that this fourfold distinction of the powers of 
the mind, in perception, judgment, reasoning*, and disposition, 
as well as the order in which they are placed, have a real foun- 
dation in nature, and arise from the method and procedure of 
our own thoughts. It is true, there are many other actions 
and modifications of the understanding, besides those above 
mentioned, as believing, doubting, assenting, &c. but these are 
all implied in the act of reasoning, in the like manner, as com- 
prehending, abstracting, remembering, may be referred to the 
first operation of the mind, or perception. This will appear 
more fully in the sequel, when we come to handle the several 
ports of logic separately ; at present we shall content ourselves 
with this genend account of things ; only it seems necessary 
to observe, that perception and judgment, in the propriety of 
the English tongue, have a much more extensive signification 
than logicians commonly allow them. We not only perceive 
the ideas in our own minds, but we are said also to perceive 
their agreentent or disagreement ; and hence arise the com- 
mon phrases of intuitive perceptions, perceptions of truth, 
and of the justness of arguments or proofs ; where it is mani- 
fest, that the word is applied not only to our judgments, but 
also to our reasonings. In a word, whatever comes under the 
view of the mind, so as to be distinctly represented and taken 
notice of, whether an idea, proposition, chain of reasoning, or 
tlie order and connexion of things, is thereby rendered an ob- 
ject of perception, and gives employment to tliis first and mos^ 
simple of our faculties. In like manner, the word Qudgment is 
seldom, in common discourse, confined to obvious and. self-evi- 
dent truths. It rather signifies those conjectures and guesses 
that we form, in cases which admit not of undoubted certain/- 
ty, and where we are left to determine by comparing the va- 
rious probabilities of things. Thus a man of sagacity and 
penetration, who sees far into the humours and passions of 
mankind, and seldom mistakes in the opinions he frames of 
characters and actions, is said to judge well, or think judicious- 
ly. For these reasons, it might not be improper to change 
the common oames of the two first operations of the mind^ 
calling the one simple apprehennon, and the other intuition i 
which two words seem better to express their nature, and the 
manner in which they are conversant about their several ob- 
jects. This accuracy of distinguishing, where there is any 
the least difference^ is in a peculiar manner necessary in a 
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treatise of logic, as it is the professed design of that sci« 
•fice, to teach os how to fonn clear and distinct notions of 
things, and Uiereby aroid being misled by their similitude or 
resemblance. 

Sec. X,-— Zojg*ic divided into Four Parts* Its Use* 

fulness and Excellency. 

Having thus given a general idea of the four operations of 
the mind, and traced uieir connexion and dependence upon 
one another, 1 would next observe, that in consequence of this 
division of the powers of the understanding, logic is also divi- 
ded into four parts, which treat severally of these acts, and 
l^ve rules and directions for their due conduct and regulation. 
The operations themselves we have from nature ; but how to 
exert them justly, and employ them with advantage in the 
search of truth, is a knowledge that may be acquired by study 
and observation. It is certain, that we meet with false rea« 
sonings as well as just Some men are distinguished by an 
accuracy of thinking, and a happy talent of unravelling and 
throwing light upon the most obscure and intricate subjects. 
Others confound the easiest speculations ; their understand* 
ings seem to be formed awry, and they are incapable of either 
conceiving clearly themselves, or making their thoughts in- 
telligible to others. If then we set ourselves carefully to ob- 
serve what it is that makes the one succeed so well, and how 
the others come to miscarry, these remarks will furnish us with 
an art of the highest use and excellency in the conduct of 
life. Now this is the precise business of &§i(c— to explain the 
nature of the human mind, and the proper manner of conduct- 
ing its several powers, in order to the attainment of truth and 
knowledge. It lays open those errors and mistakes we are 
apt, through inattention, to run into, and teaches us how to 
distinguish between truth, and what carries only the appear- 
ance of it. By this means, we g^ow acquainted with the na- 
ture and force of the understanding, see what things lie within 
its reach, where we may attain certainty and demonstration^ 
and when we must be contented witli bare probability. These 
considerations sufficiently evince the usefulness and benefit of 
this science, which ought to be established as the foundation 
and ground-work of all our other knowledge, if wt really wish, 
to succeed in our inquiries. But we shall now proceed to treat 
of its parts separately, according to the division given of them 
above. 



ELEMENTS OF LOGIC. 



BOOK I. 
Of Simple Apprehension^ or Perception* 



CHAP. I. 
6F THE ORIGINAL OF OUR IDEAS; 



SECTION I. 

Simfile Afifirehendon and Ideas* 

The first thing we observe, when we take a view oP 
what passes within us, is, that we are capable ^f receiving 
impressions from a variety of objects ; that distinct no- 
tices are thereby conveyed into the understanding ; and 
that we are conscious of their being there. This atten- 
tion of the mind to the objects acung upon it, is what we 
call simfile afifirehenaion^ and is, in fact, the mind itself 
taking a view of things, as represented to it by its own 
consciousness. It is by this means that we come to be 
furnished with all those ideas about which our thoughts 
are employed. For being sensible ef the impressions 
made upon us, and attending to the perceptions they bring, 
we can renew them again upon occasion, even nvhen the 
objects that first produced them are removed. Now, our 
ideas are nothing else but these renewed representations 
of what we have at any time perceived and felt, by means 
of which things are again brought under the view of the 
t](UQd; aod seem to have a kind of existence ia it. It i» 
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true, we can upon many occasions combine our ideas xsl^ 
riously together, and thereby form to ourselves repre- 
sentations of things that never had an existence in nature, 
as when we fancy a centaur, or a golden mountain ; but 
it is still certain, that the original ideas, out of which 
these are made, are such as have been conveyed into the 
mind by some former impressions. It remains therefore 
to inquire how we come by our first notions and percep- 
tions of things. Whence does the understanding derive 
these original impressions and characters, which it can 
combine in so many different ways, and represents to it-» 
self under such infinite varieUes ? To this I answer, that 
if we attend carefully to what passes in our minds, we 
shall observe two inlets of knowledge, from whence, as 
from two fountains, the understanding is supplied with ail 
the materials of thinking. 

SECTION II. 

jIU cur original Ideas derived either from Senaatiortj 

First, outward objects, acting upon our senses, rouse 
in us a variety of perceptions, according to the different 
manner in which they affect us. It is thus that we acquire 
ideas of light and darkness, heat and cold, sweet and bit- 
ter, and all those other impressions which we term sen- 
sible qualities. This great source and inlet of knowledge 
is commonly distinguished by the name of sensation, as 
comprehending all the notices conveyed into the mind> 
by impulse made upon the organs of sense* 

SECTION III. 

Or, Reflection, 

But these ideas, numerous as they are, are wholly de- 
rived to us from without : there is therefore yet another 
source of impressions, arising from the mind's attention 
to its own acts, when, turning inwards upon itself, it takes 
a view of the perceptions that are lodged there, and the 
yjkrious virays in which it employs itself about them. For 
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the ideas furnished by the senses, give the mind an oppor- 
tunity of exerting its several powers ; and as all our 
thoughts^ under whatever form they appear, are attended 
with consciousness, hence the impressions they leave, 
tvhen we come to turn the eye of the soul upon them, 
enrich the understanding with a new set of perceptions, 
no less distinct than those conveyed in by the senses. 
Thus it is that we get ideas of thinking, doubting, be- 
lieving, willing, &c. which are the different acts and work- 
ings of our minds, represented to us by our own con- 
sciousness. Tlus second source of ideas is called reflect 
HoTiy and evidently presupposes sensation ; as the impres- 
sions it furnishes are only of the various powers of the 
understanding, employed about perceptions already in the 
mind. 

SECTION IV. 

i&*e and Progress of Human Knowledge* 

These considerations, if we duly attend to them, will 
give us a clear and distinct view of the natural procedure 
of the human intellect, in its advances to knowledge < 
We can have no perception of the operations of our own 
minds, until they are exerted ; nor can they be exerted 
before the understanding is furnished with ideas about 
which to employ them : and as these ideas, that give the 
first employment to our faculties, are evidently the per- 
ceptions of sense, it is plain that all our knowledge must 
begin here. This, then, is the first capacity of the hu- 
man mind, that it is fitted to receive the impressions made 
upon it by outward objects aifecting the senses ; which 
inipressions, thus derived into the understanding, and 
there lodged^ for the view of the soul, employ it in vari- 
ous acts of perceiving, remembering, considering, &c. 
all which are attended with an internal feeling and con- 
sciousness. And this leads us to the second step the 
mind takes in its progress towards knowledge, viz. that 
it can, by its own consciousness, represent to itself these 
its several workings and operations, and thereby furnish 
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the understanding with a new stock of ideas. From thesiC 
simple beginnings^ all our discoveries take their rise : 
for the mind, thus provided with its original characters 
and notices of things, has a power of combining, modi- 
fying, and examinujg them in an infinite variety of lights, 
by which means it is enabled to enlarge the objects of 
its perception, and finds itself possessed of an inexhaus- 
tible stock of materials. It is in the various comparison 
of these ideas, according to such combinations of them 
as seem best to suit its ends, that the understanding ex- 
erts itself in the arts of judging and reasoning, by which 
the capacious mind of man pushes on its views of things, 
adds discovery to discovery, and often extends its 
thoughts beyond the utmost bounds of the universe. 
Thus we see, as it were, at one glance, the whole pro- 
gress of the soul, fram the very first dawnings of percep- 
tion, till it reaches the perfection of human knowledge ; 
tior shall wC} among all its vast stock of discoveries, or 
that infinite variety of conceptions whereof they consist} 
be able to find one original idea which is not derived 
from sensation or reflection, or one complex idea whicti 
is not made up of those original ones. 

SECTION V. 

Division of our Ideas into Simple and Complex. 

Having thus shown how the mind comes to be first 
furaished with ideas, we shall next proceed to the conside* 
ration of the ideas themselves, and endeavour to give 
such an account of them, as will best serve to explain 
their several appearances, and the manner in which they 
are formed. It is evident, from what has been said above, 
that they all fall naturally under these two heads: first, 
those original impressions that are conveyed into the 
mind by sensation and reflection, and which exist therci 
^mple, uniform, and without any shadow of variety. 
Secondly, those more complex notions of things, that re- 
sult from the various combinations of our simple ideas, 
whether they, are conceived to exist of themselves, in 
any particular subject^ or are united and joined together 
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hy the mind enlarging its conceptions of things, and pur- 
suing the ends and purposes of knowledge. These two 
classes comprehend our whole stock of ideas ; and, when 
considered separately, in that order wherein they most 
naturally seem to offer themselves to our thoughts, will, 
I hope, give such a view of the conduct and manner of 
the mind, as may contribute not a little to introduce us 
to an acquaintance with ourselvest and make us sensible 
of the capacity and extent of the human intellect. We 
proceed, therefore, to a more particular account of this 
division of our ideas. 



CHAP. II. 
OF SIMPLE IDEAS. 



SECTION I. 

Simple Ideas J what. 

The first class of our ideas are those which I distin- 
guish by the name of simple perception ; because they 
exist in the mind under one uniform appearance, with- 
out, variety or composition. For though external ob- 
jects convey at once into the understanding many differ- 
ent ideas, all united together, and making as it were one 
whole ; yet the impressions themselves are evidently 
distinct, and are conceived by the mind, each under a 
form peculiar to itself. Thus the ideas of colour, exten- 
sion, and motion, may be taken in at one and the same 
time, from the same body ; yet these three perceptions 
are as distinct in themselves as if they all proceeded 
from different objects, or were exhibited to our notice at 
differenttimes We are therefore carefully to distinguish 
between our simple and primitive conceptions, and those 
different combinations of them, which are often sug- 
gested to the mind by single objects acdng upon it. The 
first consutute our original notices of things, and are not 

B 2 
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distinguishable into different ideas, but enter by the senses 
simple and unmixed. They are also the materials out 
of which all the others, how complex and complicated 
soever, are formed ; and therefore ought deservedly to 
be looked on as the foundation and ground-work of our 
knowledge. 

SECTION II. 

Simfile Ideas of Senaation, 

Now if we take a survey of these ideas, and their se^^ 
veral divisions and classes, we shall find them all sug- 
gested to us, either by our senses, or the attention of the 
mind to what passes within itself. Thus our notices of 
the different qualides of bodies, are all of the kind we 
call simple ideas, and may be reduced to five general 
heads, according to the several organs which are affect- 
ed by them. Colours, &c. and sounds are conveyed in 
by the eyes and ears ; tastes and smells by the nose and 
palate ; and heat, cold, solidity, Sec. by the touch. Be- 
sides these, there are others which make impressions on 
several of our senses, as extension, figure, rest and mo- 
tion, &c. the ideas of which we receive into our minds 
both by seeing and feeling. 

SECTION III. 

Simfile Ideaa of Reflection^ isfc. 

If we next turn our view upon what passes within 
ourselves, we shall find another set of simple ideas ari- 
sing fix>m our consciousness of the acts and operations 
of our own minds. Perception or thinking, and volition 
or willing, are what every man experiences in himself, 
and cannot avoid being sensible of. I shall only observe 
further, that besides all the above-mentioned percepdons^ 
there are others that come into our minds by all the ways 
of sensation and reflection ; such are the ideas of plea- 
sure and pain, power, existence, unity, succession. See. 
which are derived into our understandings both by the 
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action of objects without us, and the consciousness of 
what we feel within. It is true, some of these ideas, as 
of extension and duration, cannot be conceived altoge- 
ther without parts, nevertheless, they are justly ranked 
among our simple ideas ; because their parts being all 
of the same kind, and without the mixture of any other 
idea, neither of them can be resolved into two distinct 
and separate conceptions. Thus they still answer the 
definition given above, of being one uniform appearance 
in the mind, with variety or plurality. But to prevent 
confounding our simple ideas of space and duration, with 
those complex modes of them marked out by the seve- 
ral measures commonly in use, as yards, miles, days^ 
years, 8cc. it may perhaps be most proper to consider 
the least portions of either whereof we can form a clear 
and distinct perception, as the simple ideas of that kind 
out of which all their other modes and combinations are 
formed. Such an instant, or point, may be conceived to 
be the same in respect of duration or space, as unity is 
in respect of numbers ; and will serve best to show how, 
by a continued addition or repetition, our more enlarged 
and complex ideas are made up. 

SECTION IV. 

Simple Ideas have no Mmiseion but by theprofier 

Inleta of J^ature, 

Having thus given a general view of our simple ideas, 
I have still two observations to make concerning tliem. 
The first is, that they are such as can only be conveyed 
into the mind by the proper channels and avenues pro- 
vided by nature ; insomuch, that if we are destitute of 
any of those inlets, by which the impressions that pro- 
duce them are wont to be admitted, all the ideas thence 
arising are absolutely lost to us ; nor can we, by any 
quickness of understanding, find a remedy for this want. 
A man bom blind is incapable of the ideas of light and 
colours ; in like manner as one who is deaf can form no 
notion or conception of sounds. Hence it appears, that 
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these our simple ideas are just such as nature has fur- 
nished them) and have no dependence on our will ; we 
can neither destroy them when in the understanding, nor. 
fashion or invent any new one, not taken in by the ordi- 
nary means of perception. So that we here see the ut- 
most bounds of human knowledge, which, however 
mighty and enlarged, cannot exceed the limits of those 
our simple original ideas, and their various combinations. 

SECTION V. 

They furnish ample Materials of Knowledge. 

And this leads me to the second observation I pro- 
posed to make, which is, that though the mind cannot, 
in multiplying its conceptions of things, advance one 
step beyond the materials furnished it by sense and con- 
sciousness : yet as it has a power of combining, modi- 
fying and enlarging them, in all the different ways in 
which they can be put together, it therefore finds itself 
in possession of an inexhaustible treasure of ideas, suf- 
ficient to employ it to the full extent of all its powers, 
and furnish matter for all those various opinions, fan- 
cies, and views of things, that make up the subject of 
its thoughts and contemplations. Let us but reflect upon 
the single idea of unity or one, and observe what a va- 
riety of combinations are formed, by ccmtinually adding 
it to itself; insomuch that the understanding finds no 
stop or boundary, in its progress from number to num- 
ber. In what an infinity of difTerent lights may exten- 
sion alone be considered \ what limit can be set to that 
endless diversity of figures, which it is in the power of 
the imagination to fashion and represent to itself ? If to 
these we add those numberless other combinations that- 
result from variously compounding and comparing the 
rest of our simple ideas, we shall have little reason to 
complain of being limited to a scanty measure of know- 
ledge, or that the exercise of the human &culties is con- 
fined within narrow bounds. But having traced the pro- 
gress of the mind through its original and »mple ideas^ 
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until it begins to enlarge its conceptions by uniting and 
tying them together ; it is now time to take a survey of 
it as thus employed in multiplying its views, that we may 
see by what steps it advances from one degree of im- 
provement to another, and how it contrives to manage 
that infinite stock of materials it finds itself possessed of. 

8BCTI0N vu 

The Division qf comfilex Ideas into those of real EX'* 
iatencey and those framed by the Mind, 

Whoever attentively considers his own thoughts, and 
takes a view of the several complicated ideas that from 
time to time offer themselves to his understanding, will 
readily observe that many of them are such as have been 
derived from without, and suggested by different objects 
affecting his perception ; others, again, are formed by 
the mind itself variously combining its simple ideas, as 
seems best to answer those ends and purposes it has for 
the present in view. Of the first kind are all our ideas ^ 
of substances, as of a man, a horse, a stone, gold. Of 
the second are those arbitrary collections of things, which 
we on many occasions put together, either for their use- 
fulness in the commerce of life, or to further the pur- 
suit ef knowledge : such are our ideas of stated lengths, 
whether ef duration or space ; as hours, months, miles, 
leagues, &c. which divisions are apparently the creatures 
of the mind, inasmuch as we often find them different in 
different countries ; a sure sign that they are taken from 
no certain and invariable standard in nature. Many of 
our ideas of human actions may be also referred to this 
head ; as treason, incest, manslaughter, &c. which com- 
plex notions we do not always derive from an actual 
view of what these words describe, but often from com- 
bining the circumstances of them in our minds, or, which 
is the most usual way, by hearing their names explained, 
and the ideas they stand for enumerated. These two 
classes comprehend all our complex conceptions, it be« 
log impossible to conceive any that are not either sug^ 



22 VLKMKXTS OF IXMSICr 

Mfted to file undentandiiig bjr some ical euslences, or 
wmed bf the mind itself aifiitnuilf anitiDg and comr 
potmdijig its ideas. We shall treat of each in oider. 



CHAP. m. 

OF OUB IDEAS OF SIJBSTANC£3- 



SECTION I. 

IdeUi of Subttancety Collectiona of Simfile Ideasj held 
together by some unknown Supfiort. 

The first bead of complex ideas mentioned in the 
foregoing chapter^ is that of substances^ which I choose 
to handle before the other ; because, as will afterwards 
appear, the notices derived from this source very much 
help us in forming those arbitrary collections, which 
make up the second division. For in many of them we 
take our hints from the reality of things, and combine 
ideas that actually exist together, though often with an 
exclusion of others, as will be explained when we come 
to treat of abstract and universal notions. It has been 
already observed, that the impressions conveyed into the 
understanding from external objects, consist for the 
most part of many different ideas joined together, which 
all unite to make up one whole. These collections of 
various ideas, thus co-existing in the same common sub- 
ject, and held together by some unknown bond of union, 
have been distinguished by the name of subaiauces^ a 
word which implies their subsisting of themselves, with- 
out dependence (at least as far as our knowledge reaches) 
on any other created beings. Such are the ideas we 
have of gold, iron, water, a man, Sec. For if we fix upon 
any one of these, for instance, gold, tlie notion under 
which we represent it to ourselves is that of a body, yel- 
low, very weighty, hard, fusible, malleable, Sec. where 
WO may observe that the several properties that go to 
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the Gomposition of gold, are represented to us by clear 
and evident perceptions ; the union too of these proper- 
ties, and their thereby constituting a distinct species of 
body, is clearly apprehended by the mind : but -when we 
would push our inquiries farther, and know wherein this 
union consists, what holds the properties together, and 
gives theni their self-subsistence, here we find ourselves 
at a loss. However, as we cannot conceive qualities^ 
without at the same time supposing some subject in 
which they adhere, hence we are naturally led to form 
the notion of a support, which, serving as a foundation 
for the co-existence and union of the different properties 
of things, gives them that separate and independent ex- 
istence under which they are presented to our concep- 
tion. This support we denote by the name substance ; 
and as it is an idea applicable to all the different combi- 
nations of qualities that exist any where by themselves^ 
they are accordingly all called substances. Thus a house^ 
a bowl, a stone, &c. having each their distinguishing pro* 
perties, and being coficeived to exist independent one of 
another, the idea of substance belongs alike to them all. 

SECTION II. 

^ The Diviaion qf Modes into Eaaential and AccidentaL 

In substances, therefore, there are two things to be 
considered : first, the general notion of self-subsistence^ 
which, as I have said, belongs equally to them all ; and 
then the several qualiues, or properties, by which the 
different kinds and individuals are distinguished one 
from another. These qualities are otherwise called 
modes, and have been distinguished into essential and ac- 
cidental, according as they are perceived to be separable 
or inseparable from the subject to which they belong. 
Extension and solidity are essential modes of a stone ^ 
because it cannot be conceived without them ; but round- 
ness is only an accidental mode ; as a stone may exist 
upder any shape or figure, and yet still retain its nature 
and other properties. 
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SECTION III. 

The Motion of Self'Subsi^tence inaef arable front 

aubaUtence* 

I might rut) farther into these divisions and subdiyi" 
sions, in which logicians have been veryfertile; butasthey 
tend little to the advancement of real knowledge, and 
serve rather to fill the memory with words and their sig- 
nifications, than furnish dear and distinct apprehensions 
of things, I shall not trouble the reader wiih them. It is 
more material to observe, that the change of properties 
in any substance, though it ott*times changes the nature 
of that substance, that is, its species or kind ; yet it never 
destroys the general notion of self-existence, but leaves 
that equally clear and applicable, as before any such altera- 
tion happened. Wood, by the application of fire, is turn- 
ed into charcoal ; but charcoal, however different from 
wood, is still a substance. In like manner, wax may be 
converted into flame and smoke ; a human body will 
moulder into dust ; yet these alterations destroy not their 
being or existence : they are still substances as before, 
though under a different fdrm and appearance. In the 
eeveral experiments made by chemists, bodies undergo 
many changes and put on successively a great variety of 
different shapes, and yet, by the skill and address of the 
operator, they are often brought back to their first and 
primitive form. What alteration can we suppose the 
fire, or the application of any other body, to make, unless 
on the configuration, texture, or cohesion of the minute 
parts ? When these are changed, the body is proportion- 
ably changed ; when they return to their original state, 
the body likewise puts on its first and natund appear- 
once* 

BFXTION IV. 

Foundation of the different Sfieciea qf Corfioreal 

Subatances, 

All that is essential to matter, therefore, is the cohe- 
sion of solid extended parts i but as these parts are capa^ 
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ble of innumerable configurations— as their texture may 
be very various, and the internal constitution thence 
arising be of consequence extremely different in different 
bodies—we may (i-om these considerations conceive pret- 
ty clearly the source and foundation of all the different 
species of corporeal substances Nor is this a notion ta- 
ken up at random, or one of those chimerical fancies in 
philosophy, derived rather from a warmth and liveliness 
of imagination than observations drawn from things them- 
selves. Do we not daily see our food, by the changes 
it undergoes in the different avenues of the body, con- 
verted first into blood, and thence employed in nourish- 
ing, building up, and enlarging, the several parts of that 
wonderful fabric ? Rain^ descending from the clouds^ 
and mixing with the mould or earth of a garden, be- 
comes aliment for trees of various kinds, puts on a di- 
versity of forms, according to the different channels and 
conveyances through which it passes ; and at last, after 
innumerable changes and transmutations, sprouts forth 
in leaves, opens in buds, or is converted into the substance 
of the tree itself. Caa we conceive any greater difference 
between the component parts of gold, and those of stonC) 
than between the moistened particles of garden mould, 
and those new forms and figures under which they ap- 
pear, after they have been thus fashioned by nature for 
the purposes of growth and nourishment. 

SKCTION v. 

Essence of Sub atancea nothing but the internal atructurt 

and conatitution ; 

If this be duly attended to, it will not appear wonderful 
to assert, that the variety of material substances arises 
wholly from the different configuration, size, texture, and 
motion of the minute parts. As these happen to be va- 
riously combined, and knit together, under different 
forms, bodies put on a diversity of appearances, and con- 
vey into the mind by the senses all those several impres- 
sionsi by which they are distingiushed one from another. 

t 
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This internal constitution or structure of parts^ from 
l¥hich the several properties that distinguish any substance 
flow, is called the essence of that substancei and is, in 
bctf unknown to us, any farther, than by the perceivable 
impressions it makes upon the organs of sense. GoM, 
as has been said> is a body yellow, very weighty, hard, 
fusible, malleable, &c. That inward structure, and 
conformation of its minute particles, by which they are so 
closely linked together, and from which the properties 
above mentioned are conceived to flow, is called its es- 
sence ; and the properties themselves are the perceivable 
marks that make it known tons, and distinguish it from 
all other substances ; for our senses are not acute enough 
to i^ach its inward texture and constitution. The parts 
themselves, as well as their arrangement, lie far beyond 
the utmost penetration of human sight, even when assist** 
ed by microscopes, and all the other contrivances of art. 

^ SECTION VI. 

Is wholly unknoivn to us, and serves to distinguish 

the Species ; * 

Thus, as to the essence or internal constitution of gold, 
we are wholly in the dark ; but many of the properties 
derived from this essence, make obvious and distinct im- 
pressions, as the weight, hardness, and yellow colour. Sec. 
These properties combined together, and conceived as 
co-existing in the same common subject, make up our 
complex idea of gold. The same may be said of all the 
other species of corporeal substances, as lead, glass, wa- 
ter, &c. our ideas of them being nothing else but a col- 
lection of the ordinary qualities observed in them. 

SECTION VII. 

Tet it is rightly firesumed to be distinct in all the several 

kind^. 

This, however, ought to be observed, that though the 
essence or inward structure of bodies is altogether un^ 
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known to us,- yet we rightly judge, that in all the several 
species, the essences are distinct. For each species be- 
ing a collection of properties, which, taken together, ar6 
different from those of every other species, the conforma- 
tion of parts, on which these properties depend, must in 
like manner be different ; and this, as we have said, con- 
stitutes the essence. Iix>n and glass are evidently dis- 
tinct kinds of body ; their perceivable qualities have little 
or nothing common ; and therefore the inward structure 
or constitution from which these qualities flow, cannot 
be the same in both. But after all, this is the only thing 
we can with certainty afRrm concerning these essences, 
which lying so wholly in the dark, we shall do well to lay 
them aside in our reasonings about things, and adhere to 
those more intelligible and settled ideas acquired by join- 
ings together their various properties and powers. For 
thus only is true knowledge promoted, when we argue 
from known qualities, and not from a supposed internal 
constitution, which, however real in itself, yet comes not 
within the reach of our faculties, and therefore can never 
i^ a ground to uo for any discoveries or improvements. 

SECTION Till. 

By what stefia we arrive at the JsCqfiona of Immaterial 

Substances s ■ 

Material substance, as I have said, includes the idea of 
solid, cohering, extended parts, and is divided into differ- 
ent classes, according to the different impressions made 
upon the organs of sense. But, besides these sensible 
ideas received from without, we also experience in our- 
selves thinking and volition. These actions have no con- 
nexion with the known properties of body ; nay, they 
seem plainly inconsistent with some of its inost essentisi 
qualities. For the mind not only discovers no relation 
between thinking, and the motion or an*angement of 
parts ; but it also perceiyes, that consciousness, a simple 
individual act, can never proceed from a compounded sub- 
stance, capable of being divided into many. Let us sup- 
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pose, for inst'diice, a system of matter endowed with 
thought ; then either all the parts, of which this system 
is composed, must think, which would make it not one, 
but a multitude of distinct conscious beings ; or its power 
of thinking must arise from the connexion of the parts 
one with another, their motion and disposition, &c. which, 
all taken together, contribute to the production of thought. 
But it is evident, that the motion of parts, and manner of 
combining tliem, can produce nothing but an artful struc- 
ture, and various modes of motion. All machines of hu- 
man composition, as watches, clocks, &c. however art- 
fully their parts are set together, however complicated 
their structure— though we conceive innumerable dif- 
ferent motions, variously conjoined, and running one into 
another with an endless diversity, yet never produce any 
thing but figure and motion. If a clock tells the hour 
and minute of the day, it is only by the motion of the dif^ 
ferent hands, pointing successively at the figures marked 
on the hour-plate for that purpose. We never imagine 
this to be the efifect of thought or intelligence ; nor con- 
ceive it possible^ by any refinement of structure^ 90 tQ iixi« 
prove the composition, as that it shall become capable of 
knowledge and consciousness. The reason is plain : 
thought is something altogether different from motion 
and figure ; there is not the least connexion between 
them ; and therefore it can never be supposed to result 
from them. 

SECTION IX. 

Which toe ofherwiae call Sfiirite* 

This then being evident, that intelligence cannot arise 
from a union or combination of unintelligible parts ; if 
we suppose it to belong to any system of matter, we must 
necessarily attribute it to all the parts, of which that sys- 
tem is composed ; whereby, instead of one, we shall, as 
was before observed, have a multitude of distinct con- 
scious beings. And because matter, how far soever we 
pursue tlie minuteness of its part3> is still capable of re<^ 
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peated divisions, even to infinity ; it is plain, that this 
absurdity will follow us, through all the suppositions that 
niake thought inherent in a material substance. Findin g, 
therefore, consciousness incompatible with the cohesion 
of solid separable parts, we are necessarily led to place 
it in some other substance, of a distinct nature and pro- 
pertieS) which we call spirit. 

SECTION X. 

I Body and Sfiirit distinct Substances, 

And here it is carefully to be observed, that the seve- 
ral species of corporeal substances, though distinguished 
one from another, and ranked under different names ; 
yet, agreeing in - some common properties, which, taken 
together, make up the notion of body, are thence all con- . 
ceived to partake of this general nature, and to difler 
only as different modifications of the iame substance. 
Whatever consists of solid extended parts, is called mat- 
ter ; and as all the various species of body, however dis- 
tinguished from one another by their several properties, 
have yet thiain common, that they are made up of such 
solid separable parts, hence they fait naturally under the 
general denomination of material 'oeings, and are not 
conceived to differ, but in their fofm. Thus gold, anti- 
mony, wood, &c. alike partake of the notion of body ; 
they are all equally material substances, and have no 
^ other difference, but what arises from the different struc- 
ture' and conformation, 8cc. of parts, as we have shown 
above. But sfiirit is^something altogether distinct from 
body, nay, and commonly placed in opposition to it ; for 
which reason, the beings of this class are called immate- 
rial ; a word that implies not any thing of their nature,, 
but merely denotes its contrariety to that of matter. 
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SECTION XI. 

nere may be many varioua Specie* of Substances^ beudcM 
those that come within the reach of our Faculties, 

Body and spirit, therefore) differ not as species of the 
same substance, but are really distinct kinds o. substances, 
and serve as general heads under which to rank all the 
particular beings that &il within the compass of our 
knowledge. For we having no ways of perception but 
sense and consciousness, can have no notices of things^ 
but as derived from these two inlets. By our senses we 
are informed of the existence of solid extended substan- 
ces ; and reflection tells us, that there are thinking con- 
scious ones. Beyond these our conceptions reach not ; 
and therefore, though there may be many other kinds, 
as different from them as they are from one another, 
yet, having no faculties suited to them, they are as re- 
mote from our knowledge, as light and colours from the 
apprehension of a man bom blind. I believe it will hardly 
be doubted but the substance of the Creator differs more 
from that of his creatures, than any two created sub- 
stances can from one another ; and therefore, when we 
eall God a spirit, we ought not rashly to presume, that 
he is so in the same sense in which the human soul is a 
spirit. The word is, indeed, used by us to denote, in 
general, all thinking intelligent substances, in which 
sense God is very fitly called a spirit. But it were the 
height of folly to imagine, because this name is applied 
as well to the mind of man as the Creator, that there- 
fore they partake of one common nature, and differ 
only as different modifications of the same substance. 
This I mention here, to check the presumption of the 
human mind, always forward to conclude, that every 
thing comes within its reach, and to deny existence to 
whatever exceeds the comprehension of its scanty and 
limited powers Beings of a superior class may enjoy 
many ways of perfection unknown to us, from which they 
receive notices as different from those in our minds, as 
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the ideas we apply to spirit are from the ideas we apply 
to body. Solid and thinking beings are, it is true, the 
only ideas of substance that we are able to frame ; but 
this is no more an argument against the existence of 
other kinds, than the want of the ideas of light and co- 
lours in a blind man would be a good argument against- 
the reality or possibility of such perceptions. 

SECTION XII* 

Difference in the Manner of conceiving Corfioreal and 

Spiritual Substances. 

Before I dismiss this subject, it may not be improper 
to take notice of a remarkable difference as to the man- 
ner of our conceiving corporeal and spiritual substances. 
Those of the first kind convey themselves into the mind 
by impressions made upon the organs of sense ; and 
as these impressions are different in different bodieSf 
the ideas they produce must of course vary in pro- 
portion. Thus we get perceptions of distinct powers 
and properties, and range bodies into classes, according 
as we find them to agree or disagree in their observable 
qualities. But it is not so in our notion of spirits ; for 
having no conception of their powers and operations but 
by. what we feel and experience within ourselves, we 
cannot ascribe to them properties or ways of knowledge 
distinct from those suggested to us by our own con- 
sciousness. And hence it is, that though we readily 
9wn there may be various ranks of spiritual beings, yet 
we are not to imagine them divided from one another by 
any diversity of powers and operations, but merely by 
possessing the same powers, &c. in a higher or lower 
degree. It is not, however, repugnant to reason, that 
they should be distinguished by their several properties 
in like manner as sensible things are by the different 
qualities observable in them ; but properties of intel- 
lectual natures, distinct from those of oui* own minds^ 
being altogether remote from our conception, cannot 
serve as a means whereby to distinguish their different 
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orders. We are therefore necessitated to conceive of 
them in a manner suited to our ^ay of knowledge ; and 
when we would rank them into species, according to the 
degrees of superiority they are imagined to possess in 
the scale of being, we ascribe to them what we find most 
excellent in ourselves, as knowledge, thinkbg, foresight, 
&c. and those in different measures proportioned to the 
Station peculiar to each rank or species. But that this is 
a very imperfect way of distinguishing the various or- 
ders of intellectual beings, will not, I think, need many 
words to make it appear ; especially if we consider, that 
the manner of communicating their thoughts, without 
the intervention of bocUly organs, is a thing to us alto- 
gether incomprehensible, and necessarily leads us to 
suppose, that they have ways of perception and know- 
ledge which our faculties cannot give us any notice of. 

■ SECTION XIII. 

The bounda of Knowledge in our fireseni atate vefy 

narrow. 

But I shall not pursue these reflections faither ; what 
has been said sufficing to give us some little insight inta 
the extent and capacity of our own minds ; to con- 
vince us that our present state will not admit of a perfect . 
and adequate comprehension of things ; and to let us see, 
that there may be other ways of knowledge, beyond the 
reach of the faculties we now enjoy ; which yet, m suc- 
ceeding stages of our existence, we may arrive at, when, 
being freed from the present cumbersome load of the 
body, we shall mount up to stations of greater eminence, 
and advance by a perpetual series of approaches toward^- 
'bimj who is the standard of perfection and happiness. 
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CHAP. IV. 

OF IDEAS FRAMED BY THE MIND. 

SECTION I. 

In framing many comfilex Ideasy the Mind is wholly ac» 
tivcy and firoceeda by a voluntary choice. 

Hitherto we have considered only such combinations 
of o\ir«6imple ideas as have a real union in nature^ and 
are suggested to the mind by things themselves variously 
affecung our perception : it is now time to take a view 
of the other class of our complex notions ; I mean those 
arbitrary collections of different ideas, which we on many 
occasions bring together by that power which we find 
in ourselves, of uniting, comparing, and diversifying our 
notices of things. In the reception of simple ideas, and 
even in those of sul;>stancesi the understanding is wholly 
passive, and the perceptions produced correspond to the 
impressions made upon it. When we see a house or a treci 
they necessarily appear each under its proper form ; nor 
is it in our powerto receive from these objects other ideas 
tlian what they are fitted to produce. But in this second 
class of complex conceptions, the mind acts voluntarily 
and of choice ; it combines only such ideas as are suppo« 
sed best to suit its present purpose ; and alters or 
changes these combinations, by inserting some, and 
throwing out others, according as the circumstances of 
things require their being viewed in different lights. 
Now as this is by far the most comprehensive branch of 
our ideas, and includes those that most frequently occur 
in the search and pursuit of knowledge, I shall endea- 
vour to treat them in the exactest order and method, 
and for that purpose range them under several heads, ac- 
cording to the different acts of the mind exerted in fra- 
ming and putting them together. 
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SECTION II. 

Three several Acta exerted by the Mind in framing ita 
arbitrary Ideasy viz. Comfiosition ; 

These acts may in the general all be reduced to three. 
1. Com/iosidon^ when we join many simple ideas together^ 
and consider them as one picture or representation. 
Such are our ideas of beauty, gratitude, a furlong, &c. 
And here let it be observed, that the mind sometimes 
confines itself to the various consideration of the same 
idea, and, by enlarging it in different degrees, exhibits it 
under a diversity of forms. Thus by adding lihits to- 
gether, in distinct separate collections, we come by 
the several combinations of numbers, as a dozen, a secret 
a million. At other times we unite perceptions of dif- 
ferent kinds; in which case the composition is more 
manifest, and the idea itself becomes of course more com- 
plicated. Harmony, for instance, is a compound idea, 
made up of many different sounds united ; all which the 
musician muftthave^rand put iogethei^ia his mindj before 
the ear can be entertsdned with the actual perSbrraance. 
Now although the act of the mind is in some measure 
exerted in the framing of all our complex notions, yet as 
many of them include certain limited and particular con- 
siderations, arising from other operations of the mind em* 
ployed about them, it is necessary to take account of these 
acts also, if we would conceive clearly the manner in 
which the several^ species of our compound ideas are 
ftrmed. 

SECTION III. 

MBtraction ; 

3. The next operation therefore of the mind, about 
its ideasy is abstraction^ when we separate from any of 
eur concepuons all those circumstances that render it 
particular, or the representative of a single determinate 
object ;^by which means^ instead of standmg fcM: an in£- 
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Tidiial) it is made to denote a whderank or class of things. 
Thus upon seeing, for instance, a square or circle, we 
leave out the consideration of their hulk, and every thing 
else peculiar to them, as they immediately affect our 
sight, retaining only tlie notion of their figure and shape. 
Id this manner we get our general ideas ; for such naked 
appearances, separated from the circumstances of time, 
place, &c. serve the mind as standards hy which to rank 
and denominate particular objects. When therefore we 
meet with a figure answering to that shape and form we 
had laid up in our understandings, it is inmiediately re- 
ferred by the mind to this pattern, and called by its name, 
which by this means becomes proper to the whole species. 
Thus a square, or circle, are universal terms, common 
to ail figures of that particular shape, and alike applica* 
ble to them wherever they exist ; in like manner as the 
•ideas themselves are general, and representatives of all 
the kind. 

SECTION IV. 

j^nd Comparison. 

3. The third and last act of the mind about its ideas^ 
is the comfiaring them one with another, when we carry 
our consideration of things beyond the objects themselves, 
and examine their respects and correspondences in re- 
ference to other things which the mind brings into view 
at the same time. It is thus we get all our ideas of r«- 
lationsy as of greater, less, older, younger, father, son, and 
innumerable others. This threefold view of our ideas, 
as either compounded of many others put together, or 
made universal by th'e abstraction of the mind, or as re« 
presenting the various relations and habitudes of things, 
will give us an opportunity of observing Whatever is 
most curious and useful in this fundamental branch of 
knowledge, and of explaining the manner and procedure 
of the understanding in enlarging its views, and multiply- 
ing^ the objects of perception. That we may therefore 
conceive of this matter with the greater order and clear- 
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nesS) we shall make each of these several ideas the siiIh 
ject of a distinct article. 

. .■ ■ ■■■.■■■■•. !' ,; ' ..*?■ 

ART. I. 
OF COMPOUND IDEAS. 



SECTION Z. 

Comfiound Ideas considered here merely aa Combinations 

of the Understanding, 

We begin therefore with those ideas which may be 
properly termed comfiound^ as being derived from that 
power the mind has of uniting many conceptions into one. 
Though this class comprehends, in some sort, all our 
complex notions, yet they are at present considered 
merely as they are combinations of the understanding, 
and with a view to those particular ideas out of which 
they are framed. Here, as was already observed, the 
mind sometimes proceeds by enlarging and -<liversify4ng 
the same idea ; at other times it brings together ideas 
of different kinds ; and in both ways finds infinite scope 
and variety. But that we may follow the natural proce* 
dure of the intellect, and trace it in its advances from sim- 
ple to more complicated acts, we shall first take a view 
of it as employed about one and the same idea, where 
perhaps we may meet with such instances of address, 
management and contrivance, as will appear perfectly as- 
tonishing to one who has never set himself seriously to 
consider the manner and conduct of his own mind* 

SLCTION II. 

Unity the Original and Foundation of all our Ideas of 

J^umber, 

The most obvious and simple idea we have, is that of 
unity or one. By adding it to itself continuallyi and re« 
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taining the several colkcUons in our mindsy we coiim f^ 
all the different combinations of numbersy in which we 
readily perceive an endless diversity. All these ideas 
are nevertheless evidently distinct among themselves^ 
the addition of a single unit constituting a number as 
clearly different from that immediately before it* as any 
two the most remote ideas are from one another. But 
that the understanding may not lose itself in the consi- 
deration of those infinite combinations of which unity is 
capable, it proceeds by regular steps ; and beginning 
with the original idea itself, pursues it through all its va- 
rieties, as they are formed by the repeated continual ad- 
dition of unit after unit. Thus numbers are made to fol- 
low one another in an orderly progression, and the seve- 
ral successive collections are distinguished by particular 
names. 

SECTION Hi. 

The artful comfiosition of the names of J^umbera a great 

• helfi to our conccfitiona ; 

And here we may take notice of a wonderful artifice 
inade use of by the mind, to &cilitate and help it forward 
in its conceptions. For as the advance from number to 
number is endless, were they all to be distinguished by 
different denominations that had no connexion or depen- 
dence one upon another, the multitude of them must 
soon overcharge the memory, and render it impossible 
for us to go any great way in the progress of numbering. 
For this reason it is so contrived, that the change of 
names is restrained to a few of the first combinations, all 
the rest that follow being marked by a repetition of the 
same terms, variously compounded and linked together. 
Thus thirteen is ten and three, fourteen, ten and four, and 
so on to twenty, or two tens, when we begin again with 
one, two, &c. until We advance to thirty, or three tens. 
In this manner the progression continues ; and when we 
arrive at ten tens, to prevent confusion by a too frequent 
repetition of the ssune word, that sum is distinguished by 

D 
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the name of a hundred. Agun* ten hundred is called a 
thousand, at which period the computation begins aneWf 
running through all the former combinadons, as ten 
thousand, a hundred thousands ten hundred thousand ; 
which last collection, for the reasons mentioned above^ 
has the name of a million appropriated to it. With this 
million, we can begin as before, until it is repeated a mil- 
lion of dme^ ; when, if we change the denomination to 
billions, and advance in the same manner through tril- 
lions, quartillians, the aeries may be carried on without 
confusion, to any length we please. 

SECTION IV. 

Jind of th^firincijfial Reasons that our Ideas qf Kumhers 

are so remarkably distinct. 

This artful combination of names to mark the gradual 
increase of numbers, is perhaps one of the greatest re- 
finementft of the human understanding, and particularlf 
deserves our admiration for the manner of the composi- 
tion ; the several denominations bMng so contrived as to 
distinguish exactly the stages of the progresuon, and 
point out the distance from the beginning of the series. 
Sy this means it happens, that our ideas of numbers are 
of all others the most accurate and distinct ; nor do^s 
the multitude of units assembled together, in the least 
puzzle or confound the understanding. It is indeed 
amazing, that the mind of man, so limited and narrow in 
its views, should yet here seem to shake off its natural 
lireakness, and discover a cafMicity for managing with 
ease the most bulky and formidahie collections. If we 
inquire particularly into the reasonrof this, we shall find it 
wholly owing to the address of the mind in thus distin* 
"^ guishing numbers by different names, according to the 
natural order of progression For as those names are 
made to grow one out oi another, they may be aptly oosm* 
pared to a chain, all whose parts are linked together by 
m obvious and visible connexion. • Hence it comes to 
paM| that when ive fix our thoughts upon any number, 
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however great &nd seeming^ly unmanageable, j^et, if it is 
once determined to a particular name, we find it easy to 
ran back through all the stages of the progression, even 
till we arrive at unity itself! By this means we see, with 
a single glance of our minds^ not only the two extremes 
of the number under consideratimit but also the seveml 
intermediate parts, as they are united to make up the 
whole. 

SEOTIOK r. 

A% they help u% to a clear Perception of the interjacent 

Parts. 

Now it is to this clear and accurate view of the inter- 
jacent ideas, that we owe our so distinct perception of the 
various combinations of numbers. And indeed we may 
f^bserve, in the general^ that all our ideas of quantity, es- 
t^ecially when they grow to be very large, are no other- 
wise aseertained than by thai perception we have of the 
intervening parts, if I may so say, between the extremes. 
When we look at any object considerably distant from 
us, if we have a clear view isi the interjacent lands and 
houses, we are able to determine pretty nbariy of its re- 
moteness; but if, without such a knowledge of the inter- 
vening spaces, we should pratend to judge of the dis- 
tance of objects, as when we see the spire of a steeple 
belund a wall, or beyond a moiintain, every one's expe- 
rience is a pix>of how liable we-are, in these cases, to be 
deceived. Just so it is in judging of duration. When 
we caiTy back our thoughts to any past period of our 
lives, without consideration of the number of years or 
months, we find that our idea of the time elapsed grows 
more distinct, in proportion as we become sensible of the 
intermediate parts of our existence. At first we are apt 
to judge the distance extremely short ; but when we set 
ourselves to consider our several successive thoughts 
and actions, the idea of the duration grows upon us, and 
continues to increase as the attention of the txmA bxings 
new periods of life into view. 
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SflCTIOV VI. 

Without names f we cannot make any progress hi 

Mimbering', 

Hence it will be easy to conceive how much the thind 
is helped forward in its perception of number, by that 
ready comprehension of all the several stages in a pro- 
gression wTiich peculiarly belongs to ideas of this class. 
But this, as I have before intimated, we derive from 
the orderly seriesand connexion of names, insomuch that 
where they cease, the computation of numbers also ceases 
with them. We can have no idea of any sum, without a 
knowledge of all the terms that go before, accord^ to 
ihe natural order in which they follow one another ; so 
that4ie who cannot, in a regular way, count -to ninety- 
nine, will never, while that incapacity continues, be able 
to form the idea of a hmidred ; because the chain that 
holds the parts together is. to him wholly unseisviceable, 
nor can he represent to his mind the several interjacent 
comluDations, without \ii^ich it is impossible in this ca^ 
to arrive at a distinct perception. 

SBCTIOW VII. 

The great advantages ofMdress in classing our 
complex Conceptions. 

I h&ve insisted the more largely upon this, not only 
because it is by number that. we measure all other things, 
as duration, extension, motion, &c. but also because it 
lets us into the mo^ natural view of the conduct and 
procedure of the understanding, and makes us sensible 
of the great art and address that is necessary in the class- 
ing our very complex conceptions. He that can so put 
together the component parts of an idea, as that they 
shall lie obwious to the notice of the mind, and present 
themselves, when occasion requires, in a just and orderly 
connexion, will not find it very, difficult to obtain clear 
and accurateperceptions} in most of those subjects about 
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>^luch our ttioughts are conversant. For the great art 
of knowledge lies in managing with. skill the capacity of 
the intellect) and contnving such helps as, if they 
strengthen not its natural powers, may yet expose them 
to no unnecessary fatigue, by entangling and perplexing 
them with considerations remote from thef bminess in 
hand. When ideas become very complex, and by the 
multiplicity of their parts grow too unwieldy to be dealt 
with in the lump, we must ease the view of the mi^d, by 
taking them to pieces, and setting before it the sevend 
portions separately, one after another. By this leisurely 
survey we are enabled to take in the whole ; and if we 
can draw it into such an orderly combination, as will na- 
turally lead the attention, step by step, in any succeeding 
consideration of the same idea> we shall ever have it at 
command, and with a single glance ^f thought be sihle to 
run overall its parts. I have therefore explained here, at 
some length, the conduct of the mind in numbering ; it 
seeming to me the best mbdel in this kind, wheti)er we 
consider the many advantages derived from such an or- 
derly disposition of our ideas, or the. .great art and skill 
displayed in binding these ideas together. This also is 
£irther remarkable, in the consideration of number, that 
from it chiefly we derive |he notion we have of infinity;, 
it being apparent that, in adding number to number, there 
is no end ; the possibility of doubling or increasing our 
stock in any degree, remaining as obvious to the under- 
standing, after a great and continued run of progressions^ 
as when it first began the computation* 

8SCT10K viir. 

TAe Consideration of Number^ of grent Use in aHeV" 
taimng our Ideas of Space and Duration, 

If we now turn our thoughts towards space and dura- 
tion, here too we shall find that we very seldom arrive at 
clear and distinct ideas of either, but wh#n we introduce 
the consideration of number. The more obvious and 
Swted poruooiS) it is troe^ ^^»iily sli^e into- tlie fioind^ jn 



ihe natural way of perception ; but it was the necessity 
of comparing these togedier, that put us upon the con- 
trivance of certain stated measures by which precisely to 
deteroiine the quantity in each. Thus, inches, feetf 
yards, miles, &c. ascertain our ideas of extension ; as 
minutes,' hours, days, years, £cc. measure the progress 
of duraticm. The lesser parts, .as lying most open to 
Ihe notice of the understanding, and beihg more on a 
level with its powers, are retained with tolerable exact- 
ness ; and the larger portions, when the number of re- 
petitions of which they are made up is known, are there- 
by also reduced into clear and determinate conceptions. 
A foot and yard are measures easily comprehended by 
the mind ; nor do we find any difficulty in conceiving a 
mile, when we consider it as equal to a certsdn number 
of yards. If we are still for increasing the standard, we 
may take the semi*diameter of the earth, and supposing 
it equal to eight thousand miles, make use of it as a mea- 
sure by which to ascertain the distance of the sun or 
fixed stars. Just so it is in duration ; . from hours we 
rise to days, months, and years ; by these, repeated, and 
added together, we measure ume past, or can run for- 
ward at pleasure ipto futurity, and that without any con-* 
fusion or perplexity. 

SECTION IX. 

Without they are afit to degenerate into a confused and 

irregular Heap, 

It is however to number alone that we owe this distinct* 
ness of perception, inasmuch as space and time, consi- 
dered apart from the regular and orderly repetition of 
miles or years, leave no determinate impressions in the 
mind, by which to know and distinguish their several 
portions. Ideas of either, thus taken in at a venture^ 
are a confused and irregular heap, especially where we 
endeavour to enlarge and magnify our views, and give 
full play to the powers of our intellect. Something, in- 
deed; the' mind couceives; vast 9pd mighty, but nothin|^ 
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that is precise, accurate and just. But when it begins to 
consider these ideas as mad« up of parts, and fixing up- 
ofi such as are proportioned to its reach, sets itself to 
examine how often they are repeated to make up the 
whole, the perceptions of the understanding put on a new 
formi aad ^scover their exact bounds and limits. 

SECTION x» 

Infinity an Object too mighty for the Survey of the 

Human Mind, 

And thus, as before ia number, so here in extension 
and duration, the mind ^gins with simple and obvious 
notices, advancing by degrees to more enlarged and in- 
tricate conceptions. A day, or a furlong, are of easy a{^ 
prehension to the understanding, and by their subdivi- 
sions into still lesser spaces, exhibit themselves distinct- 
ly in all their parts. With these variously repeated, we 
travel through space and time ; so that being able to re- 
duce all our ideas of this class, however mighty and enlaiv 
S^ed, to the clear and determinate perceptions of number, 
we can conduct our thoughts without perplexity, and 
never find ourselves puzzled, but when, presuming too 
much on our own strength, we launch into speculations, 
that stretch beyond the powers of the human intellect. 
Number may be compared to a line, that, setting out 
from unity, runs on in a continued increase of lengthy 
without a possibility of ever arriving at its ultimate period. 
So far as we pursue it in our thoughts j and trace its re* 
gular advances, so far our ideas are accurate and just. 
But when we let loose our understandings after a bound- 
less remainder, and would fathom the &pth of infinity, 
we find ourselves lost amidst the greatness of our own 
conceptions. Some notions, it i^ true, we have, but 
such as, exceeding, the dimensions of the mind, lie in- 
volved in darkness and obscurity ; and being destitute of 
order, method, and connexion, afford no foundatiosi 
whereon to build any just ^d accurate concluaioxu 
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SBCTIOir Xtw 

J^ever reflresented in Us full Dimensionsy huthy a^ 
endless and ever growing Idea. 

And tills perhaps may be the reason why many modems 
philosophers) in tiieir discourses concerning infinity) 
have run into apparent contradictions ; because, encoun- 
tering an object too large for the survey of the understand- 
ing, they found themselves surrounded with inextrica- 
ble difficulties, which their scanty and defective ideas 
were by no means able to dissipate or remove. The 
truth of it is, finite ideas alone are proportioned to a 
finite understanding ; and although we are not wholly 
without a notion of the infinity of number, yet it is not 
such a oiie as comprehends and exhausts its object, of 
exhibits it to the mind in its full size and dimensions. 
We only see the idea us Ci^pable of an endless increase, 
but cannot by any effort of thought take in the whole 
prospect ; and indeed it is properly that part of it which 
lies beyond the reach of our perception, and still remains 
to be taken into the account, to which we give th» 
name of infinity. 

SECTION xir. 

DuratioHj whether considered as past or to comff 
BoundlesSf whence our Idea of Eternity 

This idea of the infinity of number, imperfect as if 
may seem, is nevertheless that by which the mind aS'» 
eends to the conception of eternity and immensity. For 
when we consider duration, either as past or to come^^ 
we find nothing to stop the progress of our thoughts, in 
the repetition of years, or millions of years : the further 
We proceed, the more the idea gpx)ws upon us : and when 
we have wearied ourselves with vsdn efforts, we must 
own at last that we can no more arrive at the end of dura- 
tion tlian at the end of numlicr. It is true, the several 

generations of men arise and disappear in very quicl» 

f 
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successions ; earth itself may decay ; and those bright 
luminaries that adorn the firmament of heaven be extin- 
guished. But the course of time will not be thereby 
disturbed ; that flows uniform and invariable* nor is 
bounded by the period of their existence. This double 
view of duration^ as having already revolved through 
numberless ages, and yet still advancing into futurity in 
au endless progression, properly constitutes our ideas of 
eternity > We speak indeed of an eternity past, an eter-. 
nity to come, but both these are bounded at one extreme : 
the former terminates in the present moment, and there- 
fore has an end : the latter sets out from the same period* 
and therefore has a bcpnmng ; but, taken together, they 
form a line both way^Mlbilely extended, and which re- 
presents eternity in ks tall dimensions. 

iteCTION XIII. 

The Idea of Immensity derived from the Consideration of 
Sjiace ever growing on all sides of us. 

As, in the consideration of time, we fix upon the pre- 
sent moment, regarding it as the middle point which di- 
vides the whole line of duration into two equal parts : so^ 
in the consideration of space, that particular place in 
which we exist is looked upon as a kind of centre to the 
whole expansion. From thence we let loose our thoughts 
on every side— above, below, around — and find we can 
travel on, in the repetition of miles, and millions of miles, 
without ever arriving at the end of the progression. It 
is not difficult, indeed, to carry our conceptions to the ut- 
most bounds of the universe ; at least so far as it falls 
within our notice. But then the imagination rests not 
here ; it seea immeasurable spaces beyond, capable of 
receiving new worlds, which it can pursue, as rising one 
above another in endless succession. This consideration 
of space ever growing on all sides of us, and yet never to 
be exhausted, is that which gives us the idea of immensi" 
ty ; which is in facf nothing else but the infinity of num- 
h^Vf applied to certain portions of extension^ as miles, or 
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leagues, &c. and these conceived as extended evefy waf 
around us, in infinite and innumerable right lines. 

SECTION XIV. 

Compound Ideas resulting from the Union of Perce fi^ 

Hon 8 oj different Kinds, 

Hitherto we haye considered the mind as employed 
about one and the same idea, enlnrf^ing and divci*sifying 
it in v^arious forms. We have seen it rising from the most 
simple and obvious notices to the conception of infinity 
itself; and taken a view of it in all the different stages of 
its improvement. Let us now jpoceed to the mdre com- 
plicated act of composition, wlM the mind brings seve- 
ral ideas of different kinds togeffFer^ and voluntarily com- 
bines them into one complex conception. Such, for in- 
stance, is our idea of a tune^i as- comprehending a variety 
of notes, with many difierent modulations of sound. And' 
here it is to be observed, that though the complex idea 
may be excited in us, by hearing' the air itself struck off 
upon a proper instrument ; yet, considered originally, it 
still belongs to this class of perceptions, which are dis- 
tinguished as the arbitrary collections of the mind. It wal 
the musician, or composer, that combined the severe 
notes, and determined the order in whicli they were to 
fellow one another ; nor had that peculiar composition 
of sounds any real union in nature, before they were thus 
l)rought together in his mind. Of- the same nature are 
most of our ideas of human actions ; for though many of 
them come to our notice by seeing the actions themselves^ 
or hearing them described by others, as distilling'^ carv 
ingn treason, &c. yet it is plain that they must have been 
projected and contrived in the mind of man before they 
had a real existence. 
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SECTION XY* 

Jtovf the Mind is determined in making these Com» 

binations. 

It is here that the understanding has the greatest 
scope, and finds most employment for its acdve powers : 
nor indeed is it possible to ^et any bounds to the ideas of 
this class ; the combinations already made being almost 
innumerable, and those yet in the power of tlie mind af- 
fording an endless diversity. It may not, however, be 
amiss to consider how we conduct ourselves amidst so 
great a variety, and by what rules we proceed in making 
those combinations to which we have affixed particular 
names, while others, perhaps, no less obvious, are neg- 
lected. The idea of killing, for instance, joined to that 
of a father, makes a distinct species of action, known by 
the name of fiarricide. It was doubtless as obvious to 
distinguish between the killing of an old man and a 
child, which yet we find is not done i both these actions 
being comprehended under the general name of murder^ 
By what views theretbre does. the mind regulate its com- 
^nations ? Why is it determined to one collection of 
ideas rather than another ? This cannot be well under- 
stood, without observing, that it is the end of language 
to communicate our thoughts one to another. Words 
are the signs of our ideas, and serve to express the con- 
ceptions of the mind. Now it is apparent, that such con- 
ceptions as are most apt to occur in the commerce of 
life, would be first distinguished by particular nancies ; 
the frequent occasion men have of mentioning these 
amoBg themselves, rendering this absolutely necessary. 
But as many of these conceptions are collections of dif- 
ferent simple ideas, hence we are insensibly led to such 
peculiar combinations, a;s are most serviceable to pur- 
poses of mutual intercourse and communication. 
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SECTION XVl* 

Ideaa of Human Jictiona often formed before the jfctiona 

themaelvea exist. 

Let us suppose, in the first beginnings of society, a 
company of legislators met together, in order to consult 
on proper regulations for the government of the com- 
munity. If they are men of prudence and foresightf 
they will naturally observe many new occurrences, likely 
to arise from this coalition of mankind, and their living 
together in crowds. Perhaps the age in which they live, 
has not produced an instance of one man's killing ano- 
ther ; yet from the knowledge of their own frame, and 
their power of douig hurt, they conceive this as a possi- 
ble case, and are willing to provide against it. Thus all 
the ideas that enter into the complex one of murder, are 
brought together, and united into one conception, befoi^e 
the ;*ction itself really exists. It is not, however, thought 
necessary to take into consideration the age of the person; 
the chief thing in view being to prevent th^ putting an 
end to another's life unjustly, whether old or young ; 
and therefore the penalty equally affects both cases. 
But when they come to consider the relation in v^hich the 
person killed may stand to the murderer, here there ap-. 
pears a manifest difference ; as it adds to the crime, 
\ehen committed upon a benefactor, and renders it par- 
ticularly heinous in the case ot a father. This last, there- 
fore, is made to constitute a distinct species of action^ 
and has a peculiar punishment allotted to it. Thus we 
see how men, according to their different manner of life, 
apd the relations they stand in to one another, are natu- 
rally led to form several collections of simple ideas, pre- 
ferably to others, as foreseeing they may have frequent 
occasion to take notice of such precise combinations. 
And because it would be tedious in conversation, every 
time these complex notions occur, to enumerate all the 
ideas of which they consist ; therefore, for the suke of 
ease and dispatch, they give them particular names, and 
thereby render the compositions fixed and permanent. 



ELEMENTS OF LOGIC. 49 



SECTION XVU. 

The Necessity of Mutual Intercourse and Men*8 parti- 
cular jiims in Life^ a great source of ComfUex Ideas. 

That it IB in this manner we come by our complex 
ideas, which multiply upon us according as the exigen- 
cies of society require, or our pursuits, method of lifci 
and dtfFerent aims^ throw occasions in our way, of com- 
bining such and such perceptions together, might be 
easily made to appear, by a short view of the combinations 
themselves. Human actions, as occurring most fre- 
quently, and affording large matter of conversation, de- 
bate, and inquiry among men, have been very nicely mo- 
dified, and distinguished into classes, according to the 
several circumstances most likely to attend them. In 
like manner, the arts and sciences, in proportion as they 
are cultivated, leading us into many compound views of 
things, which otherwise would never oifer themselves to 
the consideration of the mind ; the complex ideas of this 
sort, with the names by which they are expressed, 
are, we find, the work of such particular nations, where 
these arts and sciences have chiefly flourished. The 
Greeks, for instance, excelled in learning and polite 
knowledge ; hence many of the terms belonging to 
rhetoric, poetry, philosophy, physic, &c. come originally 
from their language. Modern fortification has received 
its greatest improvements among the French ; and ac- 
cordingly the ideas and terms of the art are mostly de- 
rived from writers of that nation. In Italy, architecture, 
music, and painting, have been the great exercise of the 
men of genius ; it is therefore among them that we find 
the several complex notions belonging to these parts of 
study, as well as the names by which they are expi-essed ; 
nor can we discoui*se accurately and minutely of the 
above mentioned arts, without having recourse to the lan- 
guage of that climate. And if we descend into the par- 
ticular callings and professions of men. they have all their 
peculiar collections of ideas, distinguished by their se- 
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Tcnl nunes, and hardly known but to such as are con- 
versant in that manner of life. Thus calcinatioDy echo- 
batioU) filtratkxi) ^^^ are words stancUng for complex 
ideas frequently framed in the minds of chymists, and 
therefore &miliar to men of that employment. Yet as 
these* and such like combinations* seldom occur in cona- 
mon life, the generality of mankind, we see, are in a 
great measure unacquainted with them. 

SSCTIOK XTIII. 

Hence different Set9 of them firevtdl in different Court' 
trieM : and JFord9 in one Language harve none to 
answer them in another, 

I might pursue these speculations &rther, and show 
how the several fashions, customs, and manners of one 
nation, leading them to form many complex notions 
which come not so naturally in the way of another ; 
different sets of ideas prevail in different countries, and 
of course have names appropriated to them in the lan- 
guage, to which there are no words that answer in ano- 
ther. The procedure and forms of our courts of justice 
have introduced many terms into the Elnglish law, which 
stand for collections of ideas frdmed among no other 
people. Nor would it be possible to render these terms 
by any single words of another language ; because, 
where ideas themselves prevail not, there are no names 
provided to express them. In this case, therefore, it be- 
comes necessary to use circumlocutions, and enumerate 
the several ideas comprehended in the collection, if we 
would so express ourselves, as to be understood in the 
language of other nations. Nay, even among the same 
people, the change of customs and opinions frequently 
brings new sets of ideas, which, of course, must be distin- 
guished by particular names ; while, at the same time, 
the notions of former ages grow into disuse, and the words 
answering them are wholly laid aside, or employed in a 
Bignification different from what they had before. 
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SECTION XIX. 



Tliis^ iooy the cause that Languages are in afierpetual 

Jiux. 

Thus languages are in a perpetual flux, and by degrees 
vary so much from their original frame, as lo become un- 
intelligible even to the descendants of those who speak 
them. If we run back into the ages of chivalry in En- 
gland, when tilts and tournaments were in fashion, how- 
many complex ideas, peculiar to that niode of life, shall 
we find familiar among the men of those times, which are 
now little known or attended to ? On the contrary, the 
improvements in arts and sciences that have since taken 
place, have led us into innumerable views of things, to 
■which our forefathers were perfect strangers. But I 
shall not push these reflections any farther, believing 
that what has been said will be sufficient to show the 
origin and progress of our compound ideas, and how the 
mind is directed in the choice of the combinations it 
makes. We therefore proceed to the consideration of 
abstract ideas, which msike the subject of the following 
article. 



ART. II. 
OF ABSTRACT OR UNIYERSAL IDEAS-. 

SECTION I. 

General Ideas formed by the Abstraction of the Mind. 

Having dispatched what was necessary to be said con- 
cerning our compound ideas, considered merely as they 
are combinations of the understanding, it is now time to 
explain how we come by our genei^l notions, which serve 
to represent to us a multitude of individuals, and are the 
standards by which we rank things into sorts. And this^ 
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as we have before intimated, is done by the abstraction of 
the mind ; which act may be extended to all our ideas, 
whether simple, compound, or of substances. lf> for in- 
stance, we fix our attention on any particular colour, as 
scarlet, we can leave out the consideration of all present 
circumstances, as the subject in which it inheres, the 
time and place of seeing it, Sec. and retaining only the 
impression itself, make it a representative of that quality 
or appearance, wherever we chance to meet witli it. It 
is thus that abstract and universal ideas are framed ; for 
the mind regarding only the scarlet colour, which one 
day it observes perhaps in a piece of cloth, another in a 
picture, and a third in the rainbow ; the appearance is 
conceived to be the same in all these objects, and there- 
fore is called by the same name. 

SECTION II. 

All the Percefitiom of the Understanding particular. 

But to enter a little more closely into this matter, and 

show that these our general conceptions are the mere 

creatures of the understanding, it may not be amiss to 

take notice, that all our perceptions of things, whether 

we derive them from sensation or reflection, are of their 

own nature particular, and represent to us single deter- 

thi fi!fi/ J^'^^^- When we see a horse, for instance, in 

souiirF •/ ' ''"'' ^"^^^ ^^ ^^^^ ^^ *^ individual. If we hear a 

we hear ^\ ^^"^^^^^**"g particular, and different from what 

niind is d* f-^"^ ^^^^ ^^"^®' Every perception of the 

«vcry idea K*^*^ ^*^"^ ^''^'^ ^^*^®^ perception ; nay, and 

when we frar^^°^^*^^ *"^® ^*®^ ^^ ^^® imagination, as 

«tii] singular « ^-. *"^^^® °^ * ^^^" standing before us, is 

> and represents a single object. 

^. -. . SECTION HI, 

^^"^ ^^^a of the ^H . 

*^ 'Species refireaents what is common to 

B,,^ ^ , ^iff'erent individuals. 

*'**^ucuii4,,3^ ^^ conne to take a view of these several 

^adily observe among some of them 9 
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resemblance ; and framing to ourselves an idea of those 
things in which any of them are found to agree, we there- 
by get a general notion, applicable to many individuals. 
Thus horses are found to resemble one another in shape, 
voice, and structure of pans. The idea, which takes in 
only the particulars of this resembldnce, excluding what 
is peculiar to each single animal, becomes of course com- 
mon to all creatures of that kind, and is therefore the 
representative of a whole class of beings. Accordingly 
the name of that general idea is given to every animal in 
which that shape, voice, and structure is found ; for the 
word horse, implying only these particulars, must belong 
to all creatures wherein they exist. This is the first 
step or gradation in the forming of abstract notions, whea 
the mind confines itself to the consideration of individuals, 
and frames an idea that comprehends such only under it. 
The rank or class of things answering to this idea, is call- 
ed species in the language of the schools. So a h»rse is 
a certain species of animals, an oak is a species of trees^ 
and a square is a species of four-sided figures. 

SECTION IV. 

The idea of (he Genus refireaenta v)hat U common to 

several Sfieciea* 

When vre have thus learned to rank individuals into 
sorts and classes, according to the resemblance found 
among them, the mind proceeds next to consider the 
species themselves, and often in these too, observes a cer- 
tain likeness. Whereupon, throwing out all those par- 
ticulars wherein the several species are found to disagree, 
and retaining only such as are common to them all, we 
thereby frame a still more general idea, comprehending 
under it a variety of different species. Thus a sparrow, 
a hawk, an eagle, &c. are distinct species of birds, which 
have each their peculiar shape and make. They never- 
theless resemble one another, in being covered with 
feathers, and provided with wings that bear them through 
the air. Out of these particulars we form a new idea> 

E 2 
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including all the common properties of the feathered 
kind ; and appropriating to it the name of dirdy mark by 
that word aiiotiier class of things, of a higher order than 
any of the former. This superior division, which ex^ 
tends to several species at once, is called in the schools 
tlie genus y and is the second step the mind takes in ad*^^ 
Tancing to universal notions. 

SECTION V. 

The Mind may advance by 7nanifold Gradations^ in 
rising from Particulars to Generals, 

And thus have I given a shorty but I hope intelligible 
account, of the business of genera and sfieciea^ about 
Tvhich so much has been said in the writings of logicians* 
Speciesy in strictness and propriety of speech, is such a 
rank or class of things, as comprehends under it only in« 
dividuals : genus advances still higher, and takes in a va- 
riety of distinct species. It is^ however, to be observed 
that the mind, in rising from particulars to generals, does 
not confine itself to one or two gradations, but may carry 
its views tlirough the whole extent of things, until at 
length it. arrive at an idea embracing the universal com« 
pass of nature. For when we have ranked things into 
sorts, and reduced these again to the higher order or gC" 
nus^ these gtnera are still found to resemble one another 
in some particulars, which being collected into one idea, 
form a new and more comprehensive division of things. 
Thus bird is a genus^ embracing all the varieties of the 
feathered kind. Fish implies the several species of liv- 
ing creatures which inhabit the waters. Quadrufifd 
and insect are also universal ideas, that take in many infe- 
rior distributions and classes. Yet all these different or- 
ders of being, have this in common, that they are provi- 
ded with organical bodies^ fitted for the purposes of life 
and spontaneous motion. An idea, therefore, compre- 
hending only these last particulars, will equally belong to 
all the divisons before enumerated ; and the word animal^ 
by which it is expressed^ becomes a general name for the 
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srreral creatures endued with lifey sense, and spontane- 
ous motion. If we are for canying our views htili ikrther, 
and framing a yet more uni verbal notion, we can cast our 
eyes upon both the animate and inanimate parts of nature ; 
wherein we find this mutual correspondence, that they 
exist, and continue in being. This last idea, there ibre, 
oiAeing^in general, comprehends uiider it all the varieties 
of things, und may be universally applied to what- 
ever has life or existence ; so that in respect ot the pre- 
sent frame of nature, it is the highest and most universal 
idea we have. 

SECTION VI. 

Whence many intermediate Stefis between the highett 
Genua and lowest Sfiecie», 

In this series of notions, rising one above another, in 
the degree of universality, that division, which compre- 
hends under its several genera, is called in the schools 
the higher genua ; which denomination continues, until 
ive arrive at the last advance of the understanding, when, 
being come to the most general of all ideas, that admits 
not of a superior, it is distinguished by the name of 
genua generaliaaimum. In like manner the several gene* 
ray comprehended under a higher genua^ are, in respect 
of it, considered as afieciea ; and as these two last have 
species under them, the inferior divisons are, for distinc- 
tion's sake, termed lower afieciea. Thus the progres- 
sion continues, and when we come to the lowest subdivi- 
sion of all, comprehending only individuals, which, as I 
have before intimated, constitutes the proper species, 
this the schools denominate the afieciia ^fiecia/ianima. 
All that lie between it and the highest distribution of 
things, are the intermediate genera and species, which 
are termed each in their turn, genua generaliua^ or afie* 
ties afiecialiar^ according as we consider them in the as* 
cending or descending scale of our ideas ; or, to speak in 
the language of logicians, according to their ascent or de- 
scent^ m Hnca ftn^dicamentali. I should not have entep* 
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ed ftO far into these verbal disquisitions, had not the 
here explained been such as frequently occur in the w^n- 
tin^ifs ot philosophers; insomuch, ihut without soiae 
knowledge of ttiem, we must often be at a loss, in the 
prosecution of these studies. Besides, it is both curious 
and useful to see the gradual progress of the mind, in its 
advances from particular to ^eneral conceptions — to ob- 
serve it ranging its ideas into classes, and esti^blishing a 
just and regular subordination in its views and notices of 
things. This is the shortest way to knowledge, and af- 
foitis the best means of preservirtg the order and due 
connexion of our thoughts, so as to make them subser- 
vient to tho increase ot science. For when we see how 
things comprehend, or are comprehended in, one another, 
we are able to discover the mutual dependance of all the 
several branches of knowledge wliich leads us into the 
true and natural method of conducting our understandings 
in the search of truth. 

SECTION VII. 

General Ideas the Creatures of the Understanding', 

From what has been said, it is evident that general 
ideas are the creatures and inventions ot the understand- 
ing. Nature, it is true, in the production of things, 
makes many of them alike : but it is the mind alone that 
collects the particulars in which they agree, into one idea, 
and sets it up as a representative of many individuals. 
And now 1 think we may venture upon that much agita- 
ted question, where do the genera and species of things 
exist ? To which 1 answer, in the mind. UtiiversaUty 
belongs not to things themselves, it being apparent, that 
they are all particular in their existence. However, as 
they okcn have many properties in common, the under- 
standing, by uniting these into one conception, obtains a 
general idea under which it ranks all the several objects 
wherein these properties are found. So far indet^d wc 
must allow that the paiticular combination of properties, 
which constitutes the genus or species, exists in all the in« 
dividuals referred to that genus or species i but then it is 
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in conjunction with other properties, by which theae indi- 
viduals are disUnguisbed fpom one another. Thus the 
collection of simple ideas, signified by the word birdj is to 
be foundt for instance, in a hawk^ or any other single ani- 
mal, to which we apply that general name ; but the notion 
itself, abstracted from all the particulars to which it be- 
longs, has evidently no existenceoutof the understanding. 
There is not a being in nature that can be called eibird 
in general, or that does not necessarily imply, in the very 
conception of it, several simple ideas, besides those mark- 
ed by that word. For the name, in this case, signifies no 
more than an animal covered with feathers, and provided 
with wings, without regard either to shape, bulk, or the 
particular time and place of its existence. These last 
considerations, however, are inseparable frc^m the reality 
of tilings, and therefore must be added to the genered 
idea, before we can conceive any thing conformable to it 
actually brought into being. 

SECTION Till. 

Considered afiart^ they exist only in the Mindy hut in 
conjunction with other Ideas in the individuals com" 
firehended under them. 

Hence we see at once, what sort of an existence gene- 
Tal natures have. Considered apart, and by themseiire^ 
they are wholly the workmanship of the understanding, 
and derive their being and reality from it ; but viewed in 
con(^unction with other ideas that co-exist with them itt 
the several objects of nature, they are to be found in the 
individuals to which they refer ; and therefore, according 
to this way of conception, may be said to have an existence 
in them. Thus, so long as the ideas answering to the 
words man or tree<, continue general and undetermined, 
they have no real oljjects answering them in nature ; nor 
ean the collections of simple ideas marked by these 
names, while all others are supposed excluded, exist any 
where out of the understanding. Nevertheless, as all 
€he simple ideas, included in the general notion of man^ 
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are to be found in every particular man, and all those im- 
plied in the notion of a /rvr, in every particular tree ; 
hence the g^eneral nature oiman exists in eveiy individual 
man, as does the general nature of a tree in every indi- 
vidual tree. 

SECTION IX. 

Difference r/ Ideas considered as comfiound and a» 

universal* 

One thing still remains to be observed, with regard to 
these our general ideas ; that, though many of them are 
evidently combinations of different simple ideas, and ac- 
coitlingto that way of considering them, are included la 
the first division of our complex conceptions, those, 
namely, fVamed by the composition of the mind ; yet we 
are carefully to distinguish between an idea, as it is com- 
pounds and as it is universal. In the first case, the mind 
chiefly considers the several ideas that are combined to- 
gether; or, in other words, all the attributes, qualities or 
p>(rttt« that are contained in any idea. Thus the idea of a 
birH% includes lifC) sense, spontaneous motion, a covering 
of feathers, wings^ 8cc. none of which can be left out with- 
out destroying the very nature of the idea, and making it 
■omething quite different from what it was before. This 
ivay of considering things, aeeording to the number of 
their p4rts and properties, is called by logicians the com-' 
/ifrArf/ff/onofan idea. But the umver«a///yof our notions « 
implies quite another turn of thinking, in as much as it 
fixes the regard of the mind upon the subject to which 
our Ido \s extend, or the individuals and species compre- 
hended under them. In this sense, the Idea answering 
to the word bird^ takes in the several species of the fea- 
thered creation, the hawk^ the ragle^ sfiarrow, lark, and 
innumerable others, to all which it mavi with equul pro- 
propriety, be applied. And here it is remarkable, that 
the idea loses nothing of its force or comfirehension^ 
by being restricted to a particular kind. When I say 
the bird ofJovcy though in this case the idea is restrained 
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to the cagk alone, it still remains as distinct, and includes 
as many simple ideas in its composition, as when, before, 
it was extended to all the difierent tribes of feathered 
animals. 



SECTION X. 

The com/irehension and extension of our Ideas 

We see, therefore, that oiiV compound Ideas may con- 
tinue the same in respect of their attributes, or the num- 
ber of parts, and yet vary considerably in the degree of 
universality. The general idea ot man is the same, 
ivhether applied to the whole human race, or those of any 
particular nation. When I afErm, for instance, of man- 
kind in general, that their knowledge falls short of perfec- 
tion, and afterwards make the like observation of the 
men of the present age ; in both cases, the word man 
stands for one and the same collection of simple ideas ; 
but in respect of the individuals to which it is applied, 
there is a great and manifest difference. That is, the 
term man^ denotes one invariable compound idea ; which, 
notwithstanding, considered as a general notion, may be 
contracted or enlarged at pleasure. And as in the former 
case, the several parts of the compound idea are called 
its comfirehension ; so in the latter, the individuals, to 
which the universal idea is applied, are called its exteu" 
sion. I might add many more observations on this sub- 
I ject, but choose rather to stop here, having said enough 
to explain the difference between compound and abstract 
ideas, and show the reason of my ranging them under dis- 
tinct heads. 
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ART. m. 

OF OUR IDEAS OF RELATIONS. 



SECTION Z. 

Ideas of Relations exceeding numerous. 

I COME now to the third and last division of those ideas, 
which I consider as the creatures and workmanship of 
the understanding; such, namely, as arise ftt)m the com- 
paring of things one with another. For the mind, in its 
views, is not tied to single objects ; but can examine their 
references and respects^ in regard to othei-s, brought 
under consideration at the same lime. And when it 
does so, and thence derives new notices of things, the 
ideas thus got are called relations, and make, I am apt to 
think, the largest class of all our perceptions For every 
single object will admit of almost innumerable compari- 
sons with othersf and in this sense may become a very 
plentiful source of ideas to the understanding. Thus, if 
we compare one tiling with another, in respect of duik^ 
we get the ide>s oi greater^ Ubs^ or equality ; if in re- 
spect of time, of older and younger ; and so for other re- 
lations, which we can pursue at pleasure, almost without 
end ; whence it is easy to conceive, how very extensive* 
this tribe of our perceptions must be. 

SECTION II. 

Men chiejly determined to fiarticular Compariaona by the 
Wants and Mxigenciea of Life. 

I shall not pretend to trace out these ideas particularly, 
nor indeed so much as to enumerate their several di- 
visions ; it being enough to observe, that here, as well as 
in the other kinds of our complex ideas, we bound our- 
selves^ for the most part^ to such comparisons^ as the ex" 
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igendes ciwoastj^ die wants of life, nd the different 
professioDS of men, render necetsuy ; and are more or 
less accurate in trancing out the rebtions of things, accor- 
ding to the degree of importance thej appear to hare in 
these respects. The reiatioos of men one to another, 
arisingeither from the ties of blood, thdr several nmka 
and places in the oommuiuty, or a motual inte'rcoarse oi 
good offices, being of great weight and concern in the 
commerce of life, have in a particalar mamer engaged 
our attention, and are thercibre very miniitely described. . 
For the same reason, men have found it neoeaaary, to de- 
termine as exactly as possible, the varioos dependence of 
things, as their happiness is nearly connected with this 
knowledge. When we conuder objects merely in respect 
of existence, as either giving or receiving it, we come by 
the ideas of caase and effect : nor need I mention hew 
much the wel&re of mankind depends on an extensive 
Tiew of things, as they stand connected in this relation ; it 
being evident, that the several schemes and purposes of 
life, are all conducted upon a previotts supposition, that 
certain known causes will have th^ usual regular effects* 
and such and such actions be attended with such and 
siich consequences, 

SBCTIOV m. 

RelatioTiM of Creator and Creature^ i^c. 

But there are other relatiotts of thu kind, beddes those 
that regard merely existence ; as when we also take into 
the account the additioDal gifts of a capacity for happiness, 
and the means of attaining it ; which constitutes the relai- 
don of Creator and creature^ in the more solemn accepta- 
tion of these words. Agtfn, when we c:onsider the great 
author of our being,notonly as the Creator of the universe, 
but also as preserving and heading it together, and presi- 
ding over the present frame of things with uncontrouled 
dominion ; he then appears under die notion c^ a moral 
Governor^ to whom we are accountable for our actions, 
aixi the use we mdba of those powers and &cttltiot we 
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derive from him. Now, aa it is of the highest consequence 
for men not to be unacquainted with these, and such 
like relations ; hence we find, that the wisest nations, and 
such as best understood the true application of the pow- 
ers of the mind, have always made it their chief study to 
regulate and ascertain these ideas, and trace them in all 
their consequences. And thus we may, in some measure, 
perceive how the mind proceeds in comparing its ideas 
together, and by what views it is chiefly governed, in fra- 
ming the complex notions of this class, by which it re- 
presents the various habitudes of things, I shall only add 
upon this subject, these two observations. 

SECTION XV. 

Our Ideas of Relations very clear and distinct » 

First) that our ideas of relations are, for the most part, 
very clear and distinct. For the comparing of things to- 
gether, being a voluntary act of the mind, we cannot but 
suppose that it must be acquainted with its own views in 
the comparison ; and of course have a clear conception of 
the foundation of that relation. it sets itself to inquire into. 
Thus the relation of cause and effect, implying only tl&t 
one thing produces, or is produced by another, which no- 
tions are always distinctly settled in the understanding 
before it goes about to make the comparison ; it is evi- 
dent, that the idea representing this mutual respect of 
objects will be no less clear, than are the notions ttiem- 
selves upon which the relation is founded. And what is 
still more remarkable of tlie ideas of this class, they cea^ 
not to be distinct, even where the subjects compared are 
but very imperfectly known. For I can well enough 
conceive, that one thing has produced another, and th^t 
therefore they stand related as cause and effiect, though 
zny ideas of the things themselves may perhaps be very 
obscure, and come far short of representing their real na* 
ture and properties. I doubt not but it will be readily 
owned, that our idea of the universe, considered as com- 
prehending the whole frame of created things, is very in- 
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adequate ; and I think it is still more apparent, that our 
notion of the Supreme Being comes not up to the excel- 
lence and perfection of his nature. Yet we very well un- 
derstand what is meant by calling God the Author of the 
world ; aiid though we comprehend not the njanner of his 
producing it, find no difficulty in framing the ideas, the 
relative words Creator and creo^ure stand for. 

SECTION V. 

Ideas of lifffiUons among the most imfiortant Concefitiona 
*.^^^ of the Mind, 

# 

I haye y^' another observation to make upon this sub- 
ject ; and it is, that our ideas of relations arc among the 
most fmpoiiant conceptions of the understanding, and af- 
ford the largest field for the exercise and improvement of 
human knowledge. Most of our inquiries regard rela- 
tive ideas, and are set on foot with a view to investigate 
the mutual habitudes of things. The mathematician has 
taken quantity for his province, and teaches us how to 
compare magnitudes of different figures and dimensions, 
in order to judge with certainty of their relative proper- 
tiel. The philosopher attaches himself to the rhain of 
causes and effects, and endeavours to trace out the va- 
rious dependence of things considered in this light. In 
fine, whither do all our researches tend, but by means of 
certain known properties and relations, to find out others 
•that stand somehow connected with them ? As for the im- 
portance of these conceptions, noone can call that in ques- 
ti<Hi, who reflects, that from our relations to our Creator 
and one anotiier, arise all the duties of morality and reli- 
gion, and that the correspondence of the several objects 
of nature, to the organs of the body, and faculties of the 
mind, is that by which alone we can judge of what will 
procure us happiness or misery. Whence it is evident, 
that without art exact knowledge of these relations, we 
niust wander on in life with great unceitainty, and may 
often plunge into calamities and misfortunes, by those 
very pursuits from which we expected nothing but joy 
and pleasure. 
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SECTION vr. 

JRecatiitulation, 

Thus hate I gone through the several divisions of our 
ideas, which I have endeavoured to represent in such a 
manner as their vast extent may most easily appear, and 
the conduct of the mind in framing them be distinctly 
apprehended. I might easily run into other distinctions^ 
by considering them as clear or obscure, adequate, or in* 
adequate, true or false. But the limits of this tract will 
not allow my entering more fuHy into the subject, and I 
think it the less needful, because the very iM^es are al- 
most sufficient to convey a notion of these several kinds 
of ideas into the mind. But as the division explained 
above seems to be of great importance, towards settling 
in the understanding a just view of the progress of hu- 
man knowledge, and the steps by which it advances from 
one degree of improvcni«Bt to another, I shall here run 
over it again in as few words as possible^ that the whole 
process may be seen at once« Our ideas are all derived 
into the understanding, either by sensation or reflection. 
This, however, is observable, that one and the same ob- 
ject often excites a variety of perceptions at once, which 
are nevertheless readily distinguished by the mind, and 
appear each under a form peculiar to itself. These con- 
stitute our primary and onginal notices, and are ea»ly 
known from all others, in as much as they are entirely^ 
void of plurality, and cannot be divided into two or more 
different ideas. They are also the materials out of which 
the others are formed, and are therefore,by way of distinc- 
tion, called simple ideas. But the mind, though it has no 
power over these, cither to fashion or destroy them, can 
yet combine them in an infinite number of ways ; and from' 
their various combinations result all our complex ideas, 
which are of two principal kinds. First, such as are de- 
rived from without, and represent those combinations of 
simple ideas, that have a real existence in nature. Of 
this sort are all our ideas of substances. Secondly^ the 
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conceptions formed by the mind itself, arbitrarily uniting 
and putting together its ideas. And as this makes by fiir 
the largest class, and comprehends all those ideas which 
may be properly termed our own, as being the real work- 
manship of the understanding ; so they fall very naturally 
under three distinct heads. For cither the mind com- 
bines several simple ideas together, in order to form them 
into one conception, in which the number and quality of 
the ideas united are principally considered ; and thus it 
is we come by all our compound notions : or it fixes upon 
any of its ideas, whether simple, compound, or of sub- 
. stances ; and leaving out the circumstances of time, place, 
real exis;tence, and whatever ^renders it particular, con- 
siders the appearance alone, and makes that a representa- 
tive of all of the kind ; whence our abstract and univer- 
sal ideas are derived : or lastly, it compares things one 
with another, exanlines tlieir mutual connexions, and 
thereby furnishes itself with a new set of notions, known 
by the name of relations, which, as has been ahready re- 
marked, make by no means the least important class of 
our perceptions. This division of our ideas, as it seems 
to be the most natural, and truly to represent the manner 
in which they are introduced into the mind, so I believe 
it will be found to comprehend them in all their varieties. 
I shall therefore now proceed to offer some observations 
upon language, as being the great instrument by which 
we are enabled to make our ideas and perceptions known 
to othei*s. 
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CHAP. V. 
OF WORDS, CONSIDERED AS THfc SIGN OF OUR IDEAS. 

SECTION I. 

Words furnish the Means of recordings our 
own Thoughts, 

We have seen how the mipd conies to be first fur* 
Qished wit^ ideas, and by what methods it contrives to 
diverdff and enlarge its stock s let us now consider the 
means of making' known our thoughts toothers, that we 
may not only understand how knowledge is acquired, 
but also in what nMBper it may be communicated with 
the greatest cenainty and advantage. For our ideas, 
thou^^h manifold and various, are nevertheless, all with-* 
in our own breasts, invi^ble to others, nor can of them- 
selves be made to appear. But God designed us for soci- 
ety, and to have a fellowship with those of our kind, has 
provided us with organs fitted to frame articulate sounds, 
and given us also a capacity of using those sounds as 
signs of internal conceptions* Hence spring words aod 
languages ; for having once pitched upon any sound, to 
stand as the mark of an idea in the mind, custom, by 
degrees, establishes such a connection between them, 
that the appearance of the idea in the understanding al- 
ways brings to our remembrance the sound or name by 
which it is expressed ; as^ in like manner, the hearing 
of the sound never fiiils to excite the idea for which it 
is made to stand* And thus it is easy to conceive, how 
a man^ may record his own thoughts, and bring them 
agun into view, in any succeeding period of life. For 
this connexion being once settled, as the same sounds 
will alwa;|rs serve to excite the same ideas : if he can 
but contrive to register his words, in the order and dis-^ 
poution in which the present trsun of his thoughts pre* 
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s^ts them to his imagination, it is evident he will be 
able lo recall these thoughts at pleasure, and that too in 
th» v€ry manner of their first appearance* Accordingly 
we find, that the inventions of writing and painting, by 
enabling us to fix and perpetuate such perishable things 
as sounds, have also furnished us with the means of giv- 
ing a kind of permanency to the transactions of the mind, 
insomuch that they may be in the same manner subject- 
ed to Qur revieWf as any of the other abiding objects of 
nature. 

SECTION II. 

wfntf of the mutual Communication of Knowledge from 

one Man to another 4, 

But besides the ability of recording our own thoughts^ 
there is this &rther advantage in the use of external 
signs, that they enable us to communicate our sentiments 
to others, and also receive information of what passes in 
their breasts. For any number of men, having agreed 
to establish the same sounds as signs of the same ideaSf 
it is apparent) that the repetition of these sounds must 
excite the like perceptions in each, and create a perfect 
correspondence of thoughts. When, for instance, any 
train of ideas succeed one another in my mind, if the 
names, by which I am wont to express them, have been 
annexed by those with whom I converse, to the very 
same set of ideas, nothing is more evident, than that by 
repeating those names, according to the tenor of my 
present conceptions, I shall rsdse in their minds the same 
course of thought as has taken possession of my own* 
Hence, by barely attending to what passes within them<^ 
selves, they will also become acquainted with the ideas 
in my own understanding, and have them in a manner 
laid before their view. So that we here clearly perceive^ 
bow a man may communicate his sentiments, knowledge) 
and discoveries to others, if the language in which he 
converses, be extensive enough to mark all the ideas 
mi transactions ^ Im msA Bot a» thi^ ift not always 
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the case, and men are often obliged to invent terms oit 
their own, to express new views and conceptions of 
things ; it may be asked, how, in these circumstances, 
we can become acquainted with the thoughts of another, 
when he makes use of words to which we have never 
annexed any ideas, and which, of course, can raise no 
perceptions in our minds ? Now, in order to unveil this 
mystery, and give some little insight into the foundation, 
growth, and improvement of language, the following 
observations will, I am apt to think, be found of consi- 
derable moment. 

SECTION III. 

Simfile Ideas cannot be conveyed into the Mindy by 
Words^ or a Descrifition / 

First, that no word can be to any man the sig^ of an 
idea, till that idea comes to have a real existence in his 
mind. For names t>eing only so far intelligible, as they 
denote known internal conceptions, where they have none 
such to answer them, there they are plainly sounds with- 
out signification, and of course convey no instruction or 
knowledge. But no sooner are the ideas to which they 
belong raised in the understanding, than, finding it easy to 
connect them with the established names, we can join in 
any agreement of this kind made by others, and thereby 
enjoy the benefit made by their discoveries. The first 
thing, therefore, to be considered, is, how these ideas 
may be conveyed into the mind ; that, being there, we 
may learn to connect them with their appropriated sounds, 
and so become capable of understanding others, when 
they make use of these sounds in laying open' «ndi coni- 
municating their thoughts. Nowj* to comprehend this 
distinctly, it will be necessary to call to mind the before 
mentioned division of our ideas into simple and complex. 
And first, as for our simple ideas, it has been already ob- 
served, that they can find no admission into the mind, but 
by two original fountains of knowledge, sensation and re- 
Section. If, therefore^ any of these have as yet no bein^ 
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in the understanding, it is impossible by words, or a de- 
scription, to excite them there. A man, who had never 
felt the impression of heat, could not be brought to com- 
prehend that sensation, by any thing we might say to 
explain it. If we would really produce the idea in him, 
it must be by applying the proper object to his senses, 
and bringing him within the influence of a hot body* 
When this is done, and experience has taught him the 
perception to which men have annexed the uame, heat^ 
it then becomes to him the sign of that idea : and he 
thenceforth understands the meaning of a term, which^ 
before, all the words in the world would not have been 
sufficient to convey into his mind. The case is the 
same in respect of light and colours. A man bom 
blind, and thereby deprived of the only conveyance for 
the ideas of this class, can never be brought to under- 
stand the names by which they are expressed. The rea- 
son is plain : they stand for ideas that have no existence 
in his mind ; and as the organ appropriated to their recep- 
tion is wanting, all other contrivances are vsdn, nor can 
they, by any force of description, be raised in his imagi* 
nation. But it is quite otherwise in our complex notions. 
For these being no more than certain combinations of 
simple ideas put together in various forntis— if the ori* 
ginal ideas, out of which these collections are made, have 
already got admission into the understanding, and the 
names serving to express them are known — it will be 
easy, by enumeradng the several ideas concerned in the 
composition, and nlarking the order and manner in which 
they are united, to raise any complex conception in the 
mind. Thus the idea answering to the word rainbow^ 
may be readily excited in the imagination of another, who 
has never seen the appearance itself, by barely describing 
the figure, largeness, position, and order of colours ; if 
we suppose these several simple ideas, with their names, 
sufficiently known to him. 
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SECflON IV. 

TAc stature of Complex Idea* definable ; those of Sim file 

Ideas not* 

And this naturally leads me to a second observation 
upon this su^iject, namely, that words standing for com- 
plex ideas are all definable ; but those, by which we de- 
note simple ideas, are not. For the perceptions of this 
latter class, having no other entrance into the mind than 
by sensation or reflection, can only be acquired by expe- 
rience from the several objects of nature, proper to pro- 
duce those perceptions in us. Words, indeed, may very 
well serve to remind us of them, if they have already- 
found admission into the understanding, and their con- 
nexion with the established names is known : but they 
can never give them their original being and existence 
there. And hence it is, that when any one asks the 
meaning of a word denoting a simple idea, we pretend not 
to explain it to him by a definition, well knowing that to be 
impossible ; but supposing him already acquainted with 
the idea, and only ignorant of the name by which it is cal- 
led, we either mention it to him by some other name, with 
which we presume he knows its connexion, or appeal to 
the object where the idea itself is found. Thus, was any 
one to ask the meaning of the word whitey we should tell 
him it stood for the idea, as albua^ in Latin, or blane, in 
French ; or, if we thought him a stranger to these Ian* 
guages, might appeal to an object pixxiucing the idea, 
by saying, it denoted the colour we observe in snow or 
niiik. But this is by no means a definition of the word, 
exciting a new idea in his understanding^ ; but merely a 
contrivance to remind him of a known idea, and teach 
him its connexion with the established name. For if the 
idea after which he inquires, has never yet been raised in 
his mind— -CIS suppose one who had seen no other colours 
than black and whitCj should ask the meaning of the word 
scarlet— it is easy to perceive, that it would be no more 
possible to make him comprehend it by words; or a defi- 
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iiition, than to inculcate the same perception into the 
imagination of a nuuiborn blind. The only method in 
this case, is^ to present some object, by looking at which 
the perception itself may be excited ; and thus he will 
learn both the name and the idea together, 

SECTION y. 

Experience and Obeervation bring Men to an Agreement 
in the Mimes of Simple Ideas, 

Should any one's curiosity now prompt him to inquire, 
how it comes to puss, that men agree in their names of 
the simple ideas, seeing they cannot view the perceptions 
in one another's minds, nor make known tliese percept 
tions by words to others ; I answer, that the effect here 
mentioned is produced by experience and observation. 
Thus finding, for instance, that the name, heaty is annex- 
ed to that impression which men feel when they approach 
the £re, I make it also the sign of the idea excited in me 
by such an approach, nor have any doubt, but it denotes 
the same perception in my mind as in their's. For we 
are naturally led to imagine, that the same objects ope- 
rate alike upon the organs of the human body, and pro- 
duce an uniformity of sensations. No man fencies that 
the idea raisedTin him by the taste of sugar, and which 
he calls sweetness, differs from that excited in another by. 
the like means ; or that wormwoods to whose relish he 
has given the epithet bitter, produces in others the sen- 
sation which he denotes by the word sweet. Presuming, 
therefore, upon the conformity of perceptions, when they 
arise from the same objects, we easily agree as to the 
names of our simple ideas ; and if at any time, by a more 
narrow scrutiny into things, new ideas of this class come 
in our way, which we choose to express by teims of our 
own invention ; these names are explained not by a defi- 
nition, but by referring to the objects, whence the ideas 
themselyes may be obtained. 
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8ECTI0K VI. 

The Conveyance qf Comfiiex Ideas by Definiiionsj a 
wise Contrivance in Miture. 

Being in this manner furnished with siniple ideas, and 
the names by which they are expressed, the meaning of 
terms that stand for complex ideas is easily attained ; be* 
cause the ideas themselves answering to these terms, 
may be conveyed into the mind by definitions. For our 
complex notions, as was already observed, are only cer- 
tain combinations of simple ideas. When, therefore, 
these are enumerated, and the munner in which they are 
united into one conception explained, nothing more is 
wanting to ndse that conception in the understanding ; 
and thus the term denoting it comes of course to be un- 
derstood And here it is worth while to reflect a little 
upon the wise contrivance of nature, in thus furnishing 
us with the very aptest means of communicating our 
thoughts. For were it not so ordered, that we could 
thus convey our complex ideas from one to another by 
definitions^ it would in many cases be impossible to make 
them known at all. This is apparent in those ideas which 
are the proper work of the mind. For as they exist only 
in the understanding, and have no real objects in nature, 
in conformity to which they are framed— if we could not 
make them known by a descriptioni they must lie for- 
ever hidden within our own breasts, and be confined to 
the narrow acquaintance of a single mind. All the fine 
scenes, that rise from time to time in the poet's fancy, 
and, by his lively painting, give such entert^dnment to 
his readers— >were«he destitute of this &cuUy of laying 
them open to the view of others by words and descrip- 
tions-— could not extend their influence beyond his own 
imagination, or give joy io any but the origbal inventor. 
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SECTION VII. 

*^nd of great avail towards the Imfirovement of 

Knowledge* 

There is this £uther advantage in the ability ve en- 
joy, of communicating our complex notions by defini« 
tions ; that as these make by fai* the largest class of our 
ideaS) and most frequently occur in the progress and 
improvement of knowledge ; so they are by this means 
imparted with the greatest readiness, than which nothing 
could tend more to the increase and spreading of science. 
For a definity is soon perused, and if the terms of it are 
well understood, the idea itself finds an easy admission 
into the mind. Whereas in simple perceptions, where 
we are referred to the objects producing them, if these 
cannot be come at, as is sometimes the case, the names 
by which they are expressed must remain empty sounds. 
But new ideas of this class occurring very rarely in the 
sciences, they seldom create any great obstruction. It 
b otherwise with our complex notions ; for every step 
we take^ leading us into new combinations and views of 
things, it becomes necessary to explain these to others, 
before they can be made acquainted with our discoveries. 
Atid as the manner of definitions is easy, requiring no 
apparatus but that of words, which are always ready, and 
at hand ; hence we can, with the less difficulty, remove 
such obstacles, as might arise from terms of our own in- 
vention, when they are made to stand for new complex 
ideas, suggested to the mind by some present train of 
thinking. And thus at last we are let into the mystery 
hinted at in the beginning of this chapter, viz how we 
m«\y become acquainted with the thoughts of another, 
when he makes use of words to which we have as yet 
joined no ideas. The answer is obvious from what has 
been already said. If the terms denote simple percep- 
tions, he must refer us to those objects of nature, whence 
the perceptions themselves are to be obtained ; but if 
they stand for complex ideas, their meanmg may be ex- 
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plained by a definition. As for the oames of simple 
ideas, I shall here dismiss them ; it being sufficient to 
take notice, tliat our knowledge this way can be extend- 
ed only by experience and ob^rmtion. But the theory 
of definitions making a material part of logic, and being 
indeed of great importance towards the improvement of^ 
human knowledge, it will be necessary to lay it a little 
more open to the view of the reader. 

SECTION VIII. 

The Comfiogition and Resolution of our Comfilex Idea^-* 

Complex ideas are, as has been already ssud, no other 
than simple ideas put together in various forms. But 
then it is to be observed, that in making these collec- 
tions, the mind is not always tied down to the immediate 
view of the simple perceptions out of which they are 
framed. For if we suppose the understanding already 
furnished with a considerable stock of compound no- 
tions, these again may be made the constituent parts of 
others still more compounded, insomuch that the new 
idea thence arising may be termed a combination of 
complex conceptions. Thus the idea annexed to the 
word animal^ includes many perceptions under it, as 
life, sense, spontaneous motion, &c. In the like manner 
by the term rationalj-we denote a variety of simple ideas. 
If now, combining these two conceptions together, we 
form the still more complex notion of a rational animal ; 
the idea thus got is truly a collection of compound notices. 
In a word, the same thing happens here as in numbers, 
which we may consider not only as various collections of 
units, these being indeed their original and constituent 
parts ; but also as sometimes composed of other lesser 
numbers, which, all put together, make up the respective 
sums. Now, in tracing any very large number, when, for 
the ease of the mind, we consider it at first as composed 
of various others still less— if we next take these less 
parts to pieces, and pursue them continually, until we 
arrive at the units out of which they are composed ; we 
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liiereby totally unravel the collection) and being able to 
push our researches no farther, rest satisfied in the view 
thus offered to tiie understanding. Just so it is in the 
examination of our complex ideas. For when any very 
compounded notion comes under the inspection of the 
mind) in order to be traced to its first principles— we 
begin with resolving it into other ideas less complicated ; 
and taking these again to pieces, one by one, still go on 
with the search, until we have broken the whole into our 
first and simple perceptions, beyond which the pursuit 
cannot possibly be carried. And this is the reason why 
I have all along called our simple ideas the foundation 
and ground- work of human knowledge ; because, in un* 
ravelling the conceptions of the mind, we find ourselves 
at iength bounded by these ideas, which are indeed the 
,}ast resort of the understanding, 

SECTION IX. 

' 77ie J\/ame8 of Sim/ile Ideas may be considered as the 
Elementary Farts of Language, 

From what has been said, it will be easy to conceive 
how, in defining a term, standing for any very complex 
idea, other terms may be introduced, that also denote com- 
pound ideas, though of an inferior class. For the first 
idea being resolvable into others less complicated, the 
definition which enumerates these component ideas, 
must consist of the names by which they are expressed. 
And if it so happen, that the ideas of this second class are 
also unknown, their terms, too, ought to be still farther 
defined. In this manner may a series of definitions be 
carried on, until we arrive at the names of simple ideas, 
which not being definable, the analysis must necessarily 
cease. And thus we see, that as our simple ideas are the 
. materials and foundation of knowledge, so the names of 
simple ideas may be considered as the elementary parts 
gf language, beyond whidi we cannot trace the meaning 
and signification of words. When we come to them, we 
auppose the ideas they stand for already known ; or, if 
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thef are not, experience alooe must be consulted^ and not 
definitions or explications. And here it is weil worth 0U9 
notice, that as the names of these our original conceptions 
constitute the primitive and fundamental articles of 
speechf upon which the whole superstructure of human 
language is built, so they are^ of all others, the leasl 
doubtful and uncertain in their signification. Beoause^. 
standing each for one simple perception, not precariously 
excited in the mind, but the effect of certain powers in 
things fitted to produce that sensation in us, there is no 
danger of error or mbtake. He that once knows sweet'- 
^€€8 to be the name of the taste received from sugar, 
whiteness of the colour in snow or milk^ and heat of the 
sensation produced by approaching the fire, will not be 
apt to misapply those words, or annex them to percep- 
tions of a different kind. And as the names of complex 
ideas may all be resolved into these primitive terms, it is 
apparent, that we are sufficiently provided with the means 
of communicating our thoughts one to another ; and tl\at 
the mistakes so frequently complained of on this head} 

are wholly owing to ourselves, In not &uffiri£>ntly. de£nlngp 

the terms we use, or perhaps not connecting them witE 
clear and determinate ideas. 



CHAP. VI, 
OF DEFINITION, AND ITS SEVEBAL KINDGk 

SECTION I. 

The variety a/De^mtions firoceeds/rom the various 

jifi/ilication of Words, 

Having laid these foundations, shown what words arc, 
and what are not definable, and taught the manner of re- 
solving our notions, as well as language itself, into its 
first and original principles ; we now proceed to explain 
a little more particularly the <mture of a dcfinitipn, and th^. 
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teveral kinds made use of, according to the different views 
men have in communicating their thoughts one to another. 
Definitions are intended to make known the meaning of 
words standing for complex ideas ; and were we always 
careful to form those ideas exactly in our minds, and copjr 
our definitions from that appearance, much of the confu-^ 
slon and obscurity complained of in languages might 
be prevented. But unhappily for us, we are by no means 
steady in the application of names, referring them some- 
times to one thing, sometimes to anotlier, which often 
creates great uncertainty in their signification, and obli- 
ges us to give a different turn to our definitions, according 
to the different reference of the terms defined In order, 
therefore, to render this whole matter as cle^rand obvious 
as possible, we shall first consider to what it is that names, 
in the use of language, are most commonly applied ; and 
then from the variety of this application, endeavour to 
account for the sevend methods of defining, mentioned 
in the writings of logicians. 

SECTION II. 

Words have a threefold Reference ; to our own Idea^j 
those of others, and the real being of Thing's, 

Words then have manifestly a threefold reference. 
First, and more immediately, they denote the ideas in the 
mind of him who uses them ; and this is their true and 
proper signification. When a man speaks, it is that he 
may be understood ; and the words he employs to convey 
his thoughts* are such as by use he has learned to connect 
with the ideas then present to his mind. But because 
those with whom we converse, are also supposed to know 
the meaning of the terms weuse^ hence, secondly, we.con- 
sider our words as signs, likewise, of the ideas in their 
minds ; and thi» is the foundation of what is called proprie- 
ty in language, when men take care to affix such notions 
to their words, as are commonly applied to them by those 
of most understandifjg in the country where they live. 
The Uiird and last reference of words is to tilings them- 

e 3 
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selves. For manf of our ideas are taken from the aeve* 
ral objects of nature, wherewith we are surrounded ; and 
being considered as copies of things really existing, the 
words, by which they are expressed, are often transferred 
from the ideas themselves, to signify those objects which 
they are supposed to represent. Thus the word, sun, 
not only denotes the idea excited in the mind by that 
sound, but is also frequently made to stand for the lumi- 
nous body itself, which inhabits the centre of this our 
planetary system. Now, according to this threefold ap« 
plication of names, their definitions, and the manner of 
explaining them, must be various ; for it is one thing to 
unfold the ideas in a man's own mind, another to describe 
them, as they are supposed to make their appearance 
in the minds of others ; and lastly, it is something still 
different to draw images or pictures, that shall carry in 
them a conformity to the being and reality of things. But 
we shall treat of each in order. 

SECTION III. 

Definitions qfthe J^ame teach only the Connexion qfour 
Words and Ideasy and are therefore arbitrary. 

First, then, when we consider words as signs of the 
ideas in the mind of him who uses them ; a definition is 
nothing else, but such an explication of the meaning of 
any term, as that the complex idea annexed to it by the 
speaker, may be excited in the understanding of him with 
whom he converses. And this is plainly no more than 
teaching the connexion of our words and ideas, that others 
may understand the sense of our expressions, and know dis« 
dnctly what notions we affix to the terms we use. When 
we say, for instance, that by the word square we mean a 
figure bounded by four equal sides, joined together at 
right angles ; what is this but a declaration, that the idea 
of a quadrilateral, equilateral, rectangular figure, is thaH 
which in discourse or writing we connect with the term 
square ? This is that kind of definiiion, which logicians 
CeXWhedeJlmtion of tht names because it discovers the 
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'meaning of the words or names we make use ofy by show- 
ing the ideas for which they stand. Now, as sounds are 
of themselves indifferent to signify any ideas, hence it is 
plain, that the definitions of names are arbitrary, every 
man having a liberty to affix what notions he pleases to 
his words. But the convenience of communication 
making it necessary for men speaking the same language 
to agree as nearly as possible in the signification of 
sounds, a conformity has accordingly been studied. Ne* 
vertheless, we find that differences will, from time to 
time, creep in, which must create great confusion in 
men's discourses and reasonings, if they are not careful 
to define their terms, that their signification may be kept 
fixed and steady, and lie always open to the new of the 
mind. The writings of the mathematicians are a clear 
proof, how much the advancement of human knowledge 
depends upon a right use of definitions. For as by 
means of them they every where preserve the same de* 
termined significations to their wonis, hence there is little 
dispute as to the meaning of their expressions, almost all 
men understanding them in the same sense. And thus 
it happens, that such as apply their thoughts this way, 
having perfectly the same views of things, readily com- 
prehend the discoveries already made, and are thereby 
enabled with joint labour, and an exact conformity of 
notions, to carry on the improvement of this branch of 
knowledge. And if men in other parts of learning, were 
alike careful to fix the meaning of their terms, the pro- 
gress of science must be greatly furthered, and all those 
verbal disputes, that now so much interrupt the course of 
eur improvements, might be prevented. 

SECTION IV* 

Definitions of the J\/ame not always true and real 

Definitions : 

This then ought to be our first care, when we entei^ 
upon a design of illustrating any particular branch of 
study I to ascertain our ideas, and mark the names bjr 
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which tKef are expressed. And although definitions of 
words are indeed arbitrary, (for a man may affix what 
ideas he pleases to his terms, nor can any one contest 
this liberty with him,) yet it will be proper to conform, 
as near as possible to common acceptation, that thereby 
our thoughts may find a more easy and ready entrance 
into the minds of others. If it should now be asked, 
what are the iniles of a good definition, 1 answer, that as 
in definitions of the name, we aim at no more than teach- 
ing the connexion of words and ideas ; every contrivance 
by which we are enabled to excite the idea annexed to 
any word in the mind of another, will serve the purpose 
of a definition. Now the ideas we join with our words 
are of two kinds : either such as we have reason to be- 
lieve are already in the minds of others, though perhaps 
they know not the names by which they are called ; or 
such as, being new and of our own formation, can be no 
otherwise made known than by a description. In the 
first case- there is no necessity for laying open the idea 
^ itself, because, being already known, any contrivance to 
remind us of it is sufficient. When we say, for instance, 
that a clock is an instrument^ by which we measure the 
hours of the day ; it is plain, that the idea answering to 
the word clock is not here unfolded ; but we being be- 
fore hand supposed to have an idea of this instrument, 
are only taught by what name it is called. Now, in this 
sense, the names of even simple ideas may be defined. 
For, by saying that white is the colour we observe in snow 
or milk, hrat the sensation produced by approaching the 
fire, we sufficiently make known what ideas we connect 
with the terms white and heat^ which is the true pur- 
pose of a definition of the name. Hence it appears, that 
many of those explanations of words, which logicians 
call definitions of the name, are not definitions in a true 
«nd proper sense, that is, such descriptions of ideas, as. 
would serve to excite them in the mind of another, even 
Bupposinn: him before wholly unacquainted with them, 
but merely contrivances to remind us of known ideasy 
9nd (each us tlie names by which they are calledr 
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SECTION V. 

Bui only when they coincide with the Dejinition <if the 

Thing. 

But where the ideas we join with our words are new 
and of our own formation, there they are to be laid open 
by a description, because, being supposed unknown to 
others, we must first raise them in their minds, before 
they can learn to connect them with any particular names. 
And here it is, that tlie definition of the name coincides 
with what logicians call the definition of the thing, as in ei* 
ther case we proceed by unfolding the idea itself for which 
the term defined stands. And indeed this alone is what 
constitutes a definition, in the true and proper sense of 
the word, as will appear more fully afterwards, when we 
come to consider the terms we use, as referred to the 
real objects of nature. We shall therefore ^postpone this 
consideration of the definition of the name, till we come 
to treat of the definition of the thing* when it wilKmore 
naturally fall in our way. It may not, however, be amiss to 
observe, that when we say the definitions of the name are 
arbitrary, we mean not that the descriptions of ideas are 
so too. For every idea having a peculiar appearance of 
its own, by which it is distinguished from all others, no- 
thing is more evident, than that the description must be 
such as to exhibit that precise conception. But then the 
connexion of any idea, with the name by which it is ex- 
pressed, being, as we have said, wholly arbitrary, the 
considering the description of that idea as the definition 
of that particular name must be so too. So that alUiough 
definitions, considered as descriptions of our ideas, are 
steady and invariable, yet the application of them to par- 
ticular sounds, (which is all that we understand by the 
definition of tiie name) is wholly a work of our own free 
choice. 
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SECTIOK VI. 

Definition of Words according to the common use of 
Language not Arbitrary, 

But secondly^ besides considering words as the signs 
of our own ideas, we are also very apt, on many occa- 
sions, to refer them to the ideas in the minds of other 
men. Now, to define a term, in this view, is to investi- 
gate its meaning or acceptation, according to the com- 
mon use of speech. Here then it is plain, that definitions 
are not ai-bitrary. For although in regarding words as 
the marks of our own ideas, we may give them what 
meaning we please ; yet when we consider them in re- 
ference to the thoughts of others, they have a fixed and 
steady signification, namely, that which custom and the 
propriety of language has assigned them. The words 
ability and genius may, by any man, be made to stand for 
one and the same idea in his own mind, and if he takes 
care £o advertise us of this, he is at liberty to use them 
promiscuously. But if the common course of language 
hath confined the word genius to express the natural 
strength and talents of the mind, and the word ability to 
denote those which are acquired, whoever pretends to 
explain the proper acceptation of these terms, is bound 
to take notice of this difference. As propriety of speech 
makes our language intelligible, and gives our thoughts 
a ready entrance into the minds of others, it well deserves 
our application and care. The best way to acquire it is 
from the writings and discourses of those who seem to 
have had the clearest notions, and to have applied . their 
terms with the exactest choice and fitness. 

SECTION VII. 

Definitions of the Thing refer to the real Objects 

ff Nature. 

We come now to the third and last species of defini- 
tion^ that; namely, which considers words as referred t* 
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things themselves. And here it is plain, we are not at 
liberty to feign and ^shion our explications at pleasure, 
but being tied down to the real objects of nature, must 
study a conformity to things themselves. When we de- 
fine, for instance, the sun, considered as that being who 
possesses the centre ofour system, and diffuses heat and 
light to the planets around him ; it is not enough that 
we give an account of the idea answering to that word 
in our minds. We must further take care, that the idea 
itself canies in it a real conformity to the object it is sup- 
posed to represent. And hence it is, that all definitions 
of this kind, when justly made, are in reality pictures or 
representations, taken from the being and existence of 
things. For they are intended to express their nature 
and properties so as to distinguish them from all others, 
and exhibit them clearly to the view of the mind. 'Tis ' 
for this reason that logicians call them definitions of 
things, because they are supposed to refer, not so much 
to the ideas in the understanding, as to the things them- 
selves represented by those ideas. 

SECTION VIII. 

Ground of the Distijiction between the Dejinition of the 

JVame and of the Thing. 

And this also lets us into the ground of that distinc- 
tion so universally received between definitions of the 
name and of the thing. The first are arbitrary, and not 
liable to debate or contradiction. The second are pro- 
positions, capable of proof and illustration, and which 
may therefore be contested. The reason is obvious. 
Definitions of the name serve only to mark what ideas 
we connect with our words. And as sounds are of them- 
selves indifferent to signify any ideas, we are entirely at 
liberty to affix to them what notions we please. But it 
is otherwise in the definition of the thing. Fbr here our 
words serving to denote particular beings in nature, can- 
not be the signs of any ideas at pleasure, but of such only 
as carry in them a conformity to the several objects to 
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vhich the words refer. A man may use the term 

Mquarcy to express that idea which others denote by the 
word triangle^ and define it accordLigly. In this case} 
indeed, he recedes from the common forms of speechi 
but his definition cannot be charged with falsehood He 
tells us that by a square he means a three-sided figure ; 
and who can dispute the truth of this, if he really all 
along uses the word in that sense ? I would only ob- 
serve, that by changing thus the meaning of words, we 
change not things themselves, or their relations ana habi- 
tudes one towitrds another. These are at all times the 
same and invariable, ni^r have any dependence upon the 
fancy and caprice of men. It is true, the properties of 
the triangle may, after this definition, be affirmed of the 
square / but as, in either case, the idea to which these 
properties belong is the same, the propositions only ex- 
pressing our judgmentii, and not our judgments them- 
•^IveS) suffer a seeming variation. 

SECTION IX. 

^ fireviou3 connexion between J^ameB and Things^ cuU 
off all Arbitrary Exfilications, 

But where words are made to denote particular objects^ 
previous to any definitions given, there arbitrary explica- 
tions Cannot have place. For in this case, we are hut put 
upon explaining what ideas we connect with our wordS| 
but a connexion being already supposed between the name 
and the thing signified, our business is to unfold that idea 
by which the object itself is most clearly and distinctly re- 
presented. Thus the word gold denotes that metal which 
is of highest value among men, and goes farthest in the 
way of commerce. This connexion being once settled^ 
we are no longer left to arbitrary definitions, but must 
describe it by such properties as are really to be found in 
it, and will best serve to distinguish it when it comes ia 
our way ; as by saying it is a substance^ yeilow> very 
heavyi malleable^ fusible, &c. 
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SECTION X. 

Why Mathematical Definitions have been accounted mere 

Dejinitiona of the Jstame ; 

From what has been said, it appears, that in the language 
of logicians, definitions of the thing respect only substances 
and beings that have a real existence in nature, serving to 
describe them by their properties and attributes. And 
this, I doubt not, is the reason, that the definitions of the 
mathematicians are not considered as definitions of the 
thing, but of the name ; because the ideas therein descri- 
bed, are the mere creatures of the understanding, and 
not supposed to be copied from patterns existing without 
us. A circle, a triangle, a square, &c. such as mathe- 
maticians conceive them, are no where to be found in 
nature, that we know of. Hence it might justly be ac* 
counted absurd, to call our definitions of these definitions 
of the things when they serve not to describe any real ob- 
jects of nature, but merely to unfold the conceptions 
of the mind. And yet if we look into the matter nar- 
rowly, we shall find, that the rules followed in these defi- 
nitions are precisely the same with those which logicians 
have laid down for the definition of the thing. AH the 
several species of figures are described by their proper- 
ties, some of which arc common to different ranks, others 
peculiar to the tribe defined. The common properties 
constitute what logicians call the germa^ and those that are 
peculiar, the difference. Now the getitia and difference 
make up the logical definition of the thing, as will be 
more clearly understood from what follows. 

SECTION XI. 

Wlicn yet they coincide ivith the logical Definition of the 
Things and therefore ought not to be accounted arbitra^ 
ry. 

I am, therefore, apt to think, that mathematical defini- 
tions, as they are of the same general with the definitions 
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of substances^and subject tothe same rules, have been im* 
properly considei'ed as mere definitions of the name^ in 
ivhich we are leftwholly to arbitrary explications. For howr 
ever we may change the name of one figure for another in 
discourse or writing, urang the term square todenote a tri- 
angle^ or the word /r/an^/e to express z.8guare^\X is certain 
the ideas themselves are invariable, and no less capable o£ 
being distinguished by their properties, than the several 
speciesof substances. Thusif we suppose the word «^uare 
to denote that species of figures, whose sides severally 
subtend quadrants (^ a circumscribed circle, we shall find 
ourselves equally shut out from arbitrary explications as 
in the definition of the names of substances. For as this 
happens in no figures but those which are bounded by 
four equal sides joined together at right angles ; it follows 
evidently, that the true and proper definition of a square, 
is that which exhibits the precise idea here mentionedi 
and no other, to the mind. And thus it appears, that the 
common division of definitions, into those of the namo 
and thing, is not sufficiently calculated to give us right 
apprehensions, as to what is and what is not arbitrary 
in the explication of words. It may not, therefore, 
be improper, if we here endeavour to clear up this matter 
a little, and free it from those obscurities in which it has 
hitherto been involved. To this end we shall premise 
the following observations. 

SECTION XII. 

Dejimtionaffiro/ierly s/ieaking, never regard Thingay but 

merely our own Ideas* 

1 First, that whatever logicians may pretend about the 
definition of the thing, it is yet certain that none of our 
definitions, when pursued to their source, regard imme- 
diately things themselves, but merely the ideas in our 
own minds. This« I doubt not, will appear a paradox to 
many, who will be apt to inquire, whether the defii^ition 
oigold be not taken from that metal, independent of the 
various conceptions of men about it. To this I answer, 
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that indeed in framing our idea olgold^ we regard chiefly 
the thing itself, uniting in our conceptions such proper- 
ties as are most conspicuous, and server best to distinguish 
it from other metals, to which it may bear any resem- 
blance. But as it is by this idea alone that gold is known 
to us, so in describing it to others, we aim at nothing 
more than to transfer the same conception into their 
minds. Now this can no otherwise be done, but by enu- 
merating the several properties of which our own com- 
plex notion is formed. And indeed it were in the high- 
est degree absurd to imagine, that men, in explaining 
things to others, should m^e use of any marks or cha- 
racters but those by which they are known to themselves. 
Hence it comes to pass, that all our definitions are in fact 
nothing dse but transcripts of the ideas in our minds. 
Where these are imperfect^ the definitions must be so 
too ; where they are just and adequate, the copies taken 
from them, if drawn out with accuracy and care, cannot 
fail to exhibit the object described. And this will very 
well serve to account for that great diversity of defini- 
tions we often meet witUi even of one and the same ob- 
ject. Because men, in consequence of their different 
pursuits and applications, falling often into different viewsi 
of things, must needs vary no less in their definitions, than 
in the ideas themselves from which these definitions are 
copied. He, whose observation goes no farther than the 
more obvious qualities of gold, will content himself with 
describing it by its colour, weight, and perhaps malleabili- 
ty and fusibility. On the other hand, a goldsmith, having 
inquired farther into the naturt of that metal, and finding 
several other properties that equally belong to it, will be 
apt to take these also into his complex idea, and accord- 
ingly intix>duce them in a definition. Hence his descrip- 
tion will add to the former, fixedness^ and solubility in 
egua regia^ Sec. And so in proportion as men's various 
pursuits lead them into a more accurate examination of 
things, their explications will take a different turn, suit- 
able to the ideas they have framed within themselves. 
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SECTION XIII. 

Distinction bettveen the Definition of the Kamt and 
Thing useless^ and to be rejected, 

2, This then being evident, that our definitions re- 
spect not things themselves, but the ideas in our own 
minds ; I would in the next place observe^ that the dis- 
tinction of them into those of the name and thing, is al- 
together useless, and tends rather to mislead us than give 
right apprehensions of the subject in hand. For thus 
men are apt to fancy, that many of their definitions are 
expressive of the real essence of thuigs, whereas they 
are in truth no more than transcripts of their own ideas. 
And as it sometimes falls out, that these ideas are not 
collected with sufficient care, from the objects they re- 
present ; we find, by experience, that a mistaken idea 
never fails to occasion a mistake also in the definition. 
But this could not happen, were our definitions copied 
from things themselves : because their essences being 
immutable, and always the same, the definition would in 
this case serve to correct the idea, and might be consi- 
dered as a standard by which to judge whether the idea 
was rightly framed. I deny not, that words are often 
transferred from our ideas to signify the objects which 
these ideas represent ; as when we talk of the sun, the 
earth, men, and other animals. But then let it be observ- 
ed, that as these objects are only known to us by the ideas 
of them in our minds ; so, in describing them to others^ 
all we aim at is, distinctly to lay open our conceptions 
about them. Hence it appears, that what logicians call 
a definition of the things is in truth no more than an un- 
folding of the idea by which that thing is represented to 
the understanding. But now in mathematical definitions, 
and indeed all others whatsoever, this also is our whole 
aim and intent, to exhibit and lay open those ideas, of 
which the words we use are signs. And thus it hap- 
pens, that in innumerable instances, what logicians call 
the definition of the namcj is yet found to coincide with 
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ahd proceed by the veiy same rules, as the drjinition of 
the thing i which clearly demonstrates the necessity of 
banishing this frivolous distinction, and establishing some 
precise and determinate notion, expressive of the true 
nature of a definition, and comprehending it in its full 
extent. 

SECTION XIV. 

Defintttone in all cases descrifttions of our Ideas, 

Nor will this appear so difficult a task, if we call to 
xnind, that words are in all cases tiie signs of our ideas^ 
and no otherwise signify things, than as ;tkey stand for 
those ideas by which things are represented to the un* 
derstanding. By defining our words, therefore, we can 
mean no more, than the laying open to the view of others, 
the ideas of which these words are the signs. For thus 
it is, that the meaning of our expressions comes to be 
known, and that we find ourselves capable of transfer- 
ring our thoughts and conceptions into the minds of those 
with whom we converse. Where words are referred to 
things themselves, there we explain the ideas by which 
these things are represented ; where they denote con- 
ceptions framed by the mind, there we lay open these 
conceptions, and endeavour to exhibit them according to 
their real appearance within our own breasts. But in 
both cases, it is our own ideas, it is the perceptions of our 
own minds, either as taken from things without, or fra- 
med by the understanding itself, that we explicate and 
unfold. « 

SECTION XT. 

JVbt arbitrary^ as being confined to the Refiresentation 
qf^ certain de terminate J^ftttons, 

And thus we have at length settled the true and ge- 
nuine notion of a definition, comprehending all its va- 
rieties, from whatever science taken* or to whatever ob- 
ject extended. For from what we have said^ it evidently 

H 3 
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follows, that a definition is the unfolding of some concept 
tion of the mind, answering to the word or term made 
use of as the sign of it. Now, as in exhibiting any idea 
to another, it is necessary that the description be such as 
may excite that precise idea in his mind > hence it is 
plain, that definitions, properly speaking, are not arbi- 
trary, but confined to the representing of certain deter- 
minate settled notions, such, namely, as are annexed by 
the speaker or writer to the words he uses. As, never- 
theless, it is universally allowed that the signification of 
words is perfectly voluntary, and not the effect of any 
natural and necessary connexion between them and the 
ideas for which they stand, some may perhaps wonder 
why definitions are not so too» In order, therefore, to 
unravel this difficulty, and show distiactly what is, and 
what is not arbitrary in speech, we must carefully dis* 
tinguish between the connexion of our words and ideasy 
and the unfolding of the ideas themselves. 

SECTION XVI. 

The Connexion between Words and Ideaa^ a perfeetly 

voluntary Eatabliahment» 

First, as to the connexion of our words and ideas, this 
it is plain, is a purely arbitrary institution. When, for 
instance, we have in our minds the idea of any particular 
species of metals, the calling it by the name gold^ is an 
effect of the voluntary choice of men speaking the same 
language, and not of any peculiar aptness in that sound 
to express that idea. Otller nations, we find, make use 
of different sounds, and with the same effect. Thus au' 
rum denotes that idea in Latin, and or in French. And 
even the word gold itself would have as well served to 
express the idea of that metal which we call silver y had 
custom hi the beginning so established it* 
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8BGTION XVII. 

The Descrifitiona of Ideas not so, but bounded to the Re* 
presentation of that fire cise jifi/iearance by vfhich they 
are distinguished among themselves. 

But although we are thus entirely at liberty, in con- 
necting any idea with any sound, yet it is quite other- 
wise in unfolding the ideas themselves. For every idea, 
having a precise appearance of its own, by which it is 
distinguished frotn every other^idea, it is manifest, that 
in laying it open to others, we must study such a descrip- 
tion, as shall exhibit that peculiar appearance. When 
we have formed to ourselves the idea of a figure bound- 
ed by four equal sides, joined together at right angles, 
we are at liberty to express that idea by any sound, and 
may call it either a square or a triangle. But whichever 
of these names we use, so long as the idea is the same, 
the description by which we would signify it to another 
must be so too. Let it be called square or triangle^ it is 
still a figure having four equal sides, and all its angles 
right ones. Hence we clearly see what is, and what is 
not arbitrary in the use of words. The establishing any 
sound, as the mark of some determinate idea In the mind, 
is the effect of free choice, and a voluntary combination 
amon^ men. And as different nations make use of dif- 
ferent sounds to denote the same ideas, hence proceeds 
all that variety of lang;uages which we meet with in the 
world. But when a connexion between our ideas and 
words is once settled, the unfolding of the idea answering 
to any word, which properly constitutes a definition, is 
by no means an arbitrary thing. For here, as I have al- 
ready observed > we are bound to exhibit that precise con- 
ception, which either the use of language, or our own par- 
ticular choice, hath annexed to the term we use. 
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SECTION XVIII. 

Causes of the Obscurity that has hitherto fierfilexed the 

Theory of Dtjinitions, 

And thus it appears, that definitions, considered as de- 
scriptions of ideas in the mind, are steady and invariable, 
being bounded to the representation of those precise 
ideas. But then in the application of definitions to par- 
ticular names, we are altogether left to our own free 
choice. Because as the connecting of any idea with any 
sound is a perfectly arbitrary institution, the applying the 
description of that idea to that sound must be so too. 
When, therefore, logicians tell us, that the definition of 
the name is arbitrary, they mean no more than this, that 
as different ideas may be connected with any term, ac- 
cording to the good pleasure of him that uses it, in like 
manner may different descriptions be applied to that 
term, suitable to the ideas so connected. But this con-r 
nexion being settled, and the term considered as the sign 
of some fixed idea in the understanding, we are no longer 
left to arbitrary explications, but must study such a de- 
scription as corresponds with that precise idea. Now 
this alone, according to what has' been before laid downi 
ought to be accounted a definition. What, I am apt to 
thinic, has occasioned no small confusion in this i;natteri 
is, that many explanations of words, where no idea is un- 
folded, but merely the connexion between some word 
and idea asserted, have yet been dignified with the name 
of definitions. Thus, in the instance before given, when 
we say that a clock is an instrument by which we mea- 
sure time, this is by some called a definition. And yet it 
is plain, that we are beibrehand supposed to have an idea 
of this instrument, and only taught that the word clock 
serves in common language to denote that idea. By this 
Tule all explications of words in our dictionaries will be 
definitions ; nay, as was already observed, the names of 
even simple ideas may be thus defined. fVhitCy we may 
say, is the colour we observe in snow or milk, heat the 
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sensation produced by approaching the fire^ and so in in<- 
nuraerable other instances. But these, and all others of 
the like kind, are by no means definitions^ exciting new 
ideas in the understanding, but merely contrivances to re- 
mind us of known ideas, and teach their connexion with 
the established names. It is, ne\((^rtheless, worth our no* 
tice, that what logicians call definitions of the name^ ex* 
tend properly no farther than these explanations, serving 
to mark the connexion of out ideas and words : and are 
therefore justly accounted arbitrary^ inasmuch as the con* 
aexiona themselves are aliogether so. 

SBCTXON aux. 

Comfilex Ideas altme capable of that kind of Descrififitiff 
which goes by the name of a Df^nition, 

But now in definitions properly so called We first con» 
sider the term we use. as the sign of some inward con« 
ceptiouy either annexed to it by custom* or eur own free 
choice ; and then the business of the definition is to un- 
fold and explicate that idea. As, therefore, the whole art 
lies in giving just and true copies of our ideas, a defini* 
tioQ is then said to be perfect, when it serves distinctly to 
excite the idea described in the mind of another, even 
supposing him before wholly unacquainted with it. This 
point settled, let us next inquire into what those ideas are 
which are capable of being thus unfolded And in the 
first place, it is evident that all our simple ideas are ne- 
cessarily excluded. We have seen already, that expe- 
rience alone is to be. consulted here, insomuch, that if 
either the objects whence they are derived come not in 
our way* or the avenues appointed by nature for their re? 
teption are wanting, no description is sufficient to convey 
them into the mind. But where the understanding is al- 
ready supplied with these original and primitive concep- 
tions, as they may be united together in an infinity of dif- 
ferent forms ; so may all their several combinations be 
(Ustinctly laid open by enumerating the simple ideas con- 
cerned in the various collections, and tracing the ordfif 
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and manner in which they are linked one to another. 
Now these combinations of simple notices constitute what 
ve call our complex notions ; whence it is evident, that 
complex ideas, and those alone, admit of that kind of de- 
scription which goes by the name of a definition, 

SECTION XX. 

Whin a comfilex idea may be said to be fully unfolded^ 

The business of definitions is now, I think, pretty plain. 
They are, as we have seen, pictures or representations of 
our ideas ; and as these representations are then only pos- 
uble, when the ideas themselves are complex ; it is ob- 
Yious to remark, that definitiot» cannot have p^ce, but 
where we make use of terms^ standing for such complex 
ideas. But perhaps the reader may still expect, that^we 
should enter a little more particularly into the nature of a 
definition, describe its parts, and show by what rules it 
ought to proceed in order to the attainment of its proper 
end. To give, therefore, what satisfaction we are able 
upon this point, we must agsdn call to mind, that the de- 
sign of a definition is, so to unfold the idea answering to 
any term, as that it m<iy be clearly and distinctly transfer* 
red into the mind of another. But now our complex 
ideas, which alone are capable of this kind of description, 
being, as we have said, nothing more than different com- 
binations of simple ideas ; we then know and compre- 
hend them perfectly, when we know the several simple 
ideas of which they consist, and can so put them together 
in our minds, as is necessary towards the framing of that 
peculiar connexion, which gives every idea its distinct 
and proper appearance. 

SECTION XXI. 

Tnoo Things required in a Definition : to enumerate the 
Ideasy and explain the Manner of their Combination, 

Two things are, therefore, required in every definition. 
Firsti that all the original ideas^ out of which th« com- 
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plex one is formed, be distinctly enumerated. Secondlf, 
that the order and manner of combining them into one 
conception be clearly explained. Where a definition has 
these requisites, nothing is wanting to its perftxtion ; be- 
cause every one who reads it. and understands the terms^ 
seeing at once what ideas he is to join together, and also 
in what manner, can at pleasure form in his own mind 
the complex conception answering to the term defined. 
Let us, for instance, suppose the word square to stand 
for that idea, by which we represent to ourselves a figure 
whose sides subtend quadrants of a circumscribed circle* 
The parts of this idea are the sides bounding the fit^ure. 
These must be four in number, and all equal among' 
themselves, because they are each to subtend a fourth 
part of the same circle. But besides these component 
parts, we must also take notice of the manner of putting 
them together, if we should exhibit the precise idea for 
wliich the word square here stands. For four equal right 
lineS) any how joined, will not subtend quadrants of a cir- 
cumscribed circle. A figure with this property) must 
have its sides standing also at right angles. Taking in, 
therefore, this last consideration, respecting the manner 
of combining the parts, the idea is fully described, and 
the definition thereby rendered complete. For a figure, 
bounded by four equal sides, joined together at right 
angles, has the property required ; and is, moreover, the 
only right-lined figure to which that property belongs. 

SFXTION XXII. 

Hovj we are to firoceed^ to arrive at just and adequate 

Drfinitiona. 

And now, I imagine, it will be obvious to every one in 
what manner we ought to proceed, in order to arrive at 
just and adequate definitions. First, we are to take an 
exact view of the idea to be described, trace it to its ori- 
ginal principles, and mark the several simple percep- 
tions that enter into the composition of it. Secondly, we 
are to consider the paiticuiar msinner in which these 
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elementary ideas are combined^ in order to the fomung^ 
of that precise conceptioD, for which the term we make 
use of stands. When this is done^ and the idea wholly 
unravelled, we have nothing more to do, than £iirly trans- 
cribe the appearance it makes to our own minds. Such 
a description, by ^sunctly exhibiting the order and 
number of our primitive conceptions, cannot fail to ex- 
cite, at the same time, in the mind of every one that 
reads it, the complex idea resulting from them ; and 
therefore attsdns the true and proper end of a definition. 



CHAP. VII. 

OF THE COMPdSrriON AND RESOLXrnON OP OUR 

ID£AS> AND THE RULES OF DEFINITION 

THENCE ARISING. 



SECTION I. 

Jn compounding our Ideasy we proceed by ^UC'^ 

cetaive Gradation. 

The rule laid down in the foregoing chapter is gene- 
Tal, extending to all possible cases ; and is, indeed, that 
to which alone we can have recourse, where any doubt 
or difficulty arises* It is not, however, necessary that we 
should practice it in every particular instance. Many of 
our ideas are extremely complicated ; insomuch that to 
•numerate all the simple perceptions out of which they 
are formed, would be a very troublesome and tedious 
work. For this reason, logicians have established cer- 
tain compendious rules of defining, of which it may not 
be amiss here to give some account. But in order to 
the better understanding of what follows, it will be ne- 
cessary to observe, that there is a certain gradation in the 
composition of our ideas The mind of man is very li- 
mited in its views, and cannot take in a great number of 
objects at once. We are^ therefore, &in to proceed by 
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stepS) and make our first advances subservient to those 
wbich follow. Thus in forming our complex notions, we 
begin at first with but a few simple ideas, such as we 
can manage with ease, and unite them together into one 
conception. When we are provided with a sufficient 
stock of these, and have, by habit and use, rendered tkem 
^miliar to our minds, they become the component parts 
of other ideas^ still more complicated, and form what we 
may call a second order of compound notions. This 
procesS) as is evident^ may be continued to any degree 
of composition we please, mounting from one stage to 
another^ and enlarging the number of comtnnations. 

SECTION II. 

Hence Ideas of thia Class beat comfirehended^ when we 
advance gradually through ail the several Orders. 

But now in a series of this kind, whoever would ac- 
quaint himself perfectly with the last and highest order 
of ideas, finds it much the most expeditious method to 
proceed gradually through all the intermediate steps. 
For was he to take any very compounded idea to pieces^ 
and without regard to the several classes of simple per- 
ceptions, that have already been formed into distinct 
combinations, break in at once into its original princi- 
ples, the number would be so great, as perfectly to con- 
found the imagination, and overcome the utmost reach 
and capacity of the mind. When we see a prodigious 
multitude of men, jumbled together in crowds^ wiuiout 
order, or any regular position, we find it impossible to 
arrive at an exact knowledge of their number. But if 
they are formed into separate battalions, and so stationed 
as to fall within the leisurely survey of the eye ; by view- 
ing them successively, and in order, we come tp an easy 
and certain determination. It is the same in our complex 
ideas. When the original perceptions, out of which 
they are framed, ai^e very numerous, it is not enough Uiat 
We take a view of them in loose and scattered bodies. 
We must form them into distinct classes^ and unite these 
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classes in a just and orderlji^ manner, before we can ar- 
rive at a true knowledge of the compound nodoes re- 
sulting from them. 

SECTION in. 

Qur Definitiona ought to keep pace with our IdeaSf and 

obaerve a like Gradation. 

This gradual progress of the. mind to its compound 
notions, through a variety of intermediate steps, plainly 
points out the manner of conducting the definitions by 
which these notions are conveyed into the minds A 
others. For as the series begins with simple and eas^ 
9ombinadon8> and advances through a succession of di^ 
ferent orders, rising one above another in the degree of 
composition ; it is evident, that in a tnun of definitions 
expressing these ideas, a like gradation is to be observed. 
Thus the complex ideas of the lowest order can no 
otherwise be described, than by enumerating the simple 
ideas out of which they are made, and explaining the man* 
ner of their union. But then in the se€ond,or any succeed- 
ing order, as they are formed out of these gradual com* 
binations, that constitute the inferior classes, it is not ne- 
cessary, in describing them« to mention one by one, all 
the uraple ideas of which they consist. They may be 
snore distinctly and briefly unfolded, t^ enumerating the 
compound ideas of a lower order from whose union they 
result, and which are all supposed to be already known^ 
in consequence of previous definitions. Here then it isf 
that the logical method of defining takes place ; whichi 
that we may the better understand, I shall explain some- 
what more particularly, the several steps and gradations 
of the mind, in compounding its ideas, and thence de- 
duce tliat peculiar form of a definitioUi which logicians 
h^ve thought fit to establish. 
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SECTION IV. 

The Step9 by which the Mind firoceeds from Particular 

to General Ideas, 

All the ideas we receive^ from the several objects of 
nature that surround us, represent distinct individuals. 
These individuals, when compai*ed together, are found 
in certain particulars to resemble. Hence, by collecting 
the resembling particulars into one conception, we form 
the notidn of a aftecies. And here, let it be observed, 
that this last idea is less complicated than that by which 
we represent any of the particular objects contained un- 
der it. For the idea of the species excludes the pecu- 
liarities of the several individuals, and retains only such 
properties as are common to them all. Again, by com- 
paring several species together, and observing their re- 
^mblance, we form the idea of the genua ; where, in the 
aaine maimer as before, the composition is lessenedybe- 
cause we leave out what is peculiar to the several spe- 
cies compared, and retain only the particulars wherein 
they agree* It is easy to conceive the mind, proceed- 
ing thus from one step to another, and advancing through 
its several classes of general notions, until at last it 
comes to the highest genus of all, denoted by the word 
heingy where the bare idea of existence is only concerned. 

SECTION V. 

The conduct of the Mind in comfiounding its Ideas as it 
advances through the different Orders of Perception . 

-. In this procedure, we see the mind unravelling a com- 
plex idea, and tracing it in the ascending scale, from 
greater to less degrees of composition, until it terminates 
in one simple perception. If now we take the series the 
contrary way, and beginning with the last or higest genus, 
carry our viev/ downwards, through all the inferior 
genera and species, quite to the individuals, we shall 
thereby arrive at a distinct apprehension of the conduct 
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of the understanding in compounding its ideas. For in 
the several classes of our perce{>tions9 the highest in the 
scale is, for the most part, mude up of but a few simple 
ideas, such as the mind can take in and survey with ease* 
This first general notion, when branched out into the dif- 
ferent subdivisions contained under it, has in every one of 
them something peculiar, by which they are disting^ish-i 
ed among themselves ; insomuch, that in descending^ 
from the genus to the species, we dways superadd some 
new idea, and thereby increase the degree of composition^ 
Thus the idea denoted by the word Jigure^ b df a very 
general nature, and composed of but few simple per-) 
ceptions, as implying no more than space every where 
bounded. But if we descend fetrther, and consider the 
boundaries of this space, as» that they may be either lines 
or sur&ces, we fall into the several species of figure* 
For where the space is bounded by one or more surfaces, 
we g^ve it the name of a aoUd figure ; but where the 
bou<;^aiie8 are lines, it b called a pUnn figure* 

SECTION VI. 

The Mea of the Sfiecieaformed by superadding the 
specific Difference to the Genus, 

In this view of things, it is evident, that the species are 
formed by superadding a new idea to the genus. Here,, 
for instance, the genus is circumscribed space. If now 
to this we superadd the idea of a circumscription by line,, 
we frame the notion of that species of figures which are 
called plain ; but if we conceive the circumscription to 
be by surfaces, we have the species of solid figures. 
This superadded idea is called the specific difference^ not 
only as it serves to divide the species from the genus, but 
because, being different in all the several subdivisions, 
we thereby also distinguish the species one from another. 
And as it is likewise that conception, which, by being 
joined to the general idea, completes the notion of the 
species ; hence it is plain, that the genus and specific difi* 
ference are to be considered as the proper and constituent 
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parts of the sfiecies. If we trace the progress of the 
mind still farther, and observe it advancing^ through the 
inferior species, we shall find its manner of proceeding 
to be always the same For erery lower species is form- 
ed by superadding some new idea to the species next 
above it ; insomuch) that in descending the scale of our 
perceptions, the understanding passes through different 
orders of complex notions, which become more jmd 
more complicated at every step it takes. Let us resume 
here, for instance, the species of plain Hgures. They 
imply no more than space bounded by lines. But if we 
take in an additional consideration of the nature of these 
lines, as whether they are right or curves^ we fall into 
the subdivisions of plain figure, disUnguished by the 
names rectilinear^ curvilinear and mixtilinear^ 

SECTION vii. ' 

And in all the inferior Sfieciea by aufteraddmg the Bpec\fic 

to the neareat Genu9» 

And here we are to observe, that though plain figures^ 
when considered as one of those branches that come un- 
der the notion of figure in general, take the name of a 
species ; yet compared with the classes of curvilinear, 
rectilinear, and mixtilinear, into which they themselves 
may be divided, they really become a genus, of which 
the before mentioned subdivisions constiiute the several 
species. These species, in the same manner as in the 
case of plain and solid figures, consist of the genus and 
specific difference, at their constituent parts For in the 
curvilinear kind, the curvity of the lines bounding the 
figure, makes what is called the 9fiecijic difference ; to 
which if we join the genus, which here is plain figure, or 
space circumscribed by lines, we have all that is necessa- 
ry towards completingthe notion of the species. We 
are onty to take notice, that this last subdivision* having 
two genera above it, viz, plain figure dXid figure in genc" 
ral ; the genus joined with the specific difference, in or- 
der to constitute the species of curvilinear} in that wi^pb 
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lies nearest to the ssdd species. It is the nodon aSfilaht 
Jigurcy and not oijigure in generaly that, joined with the 
idea of curvUy^ makes up the complex conception of cur^ 
ved-ltned Jigurea. For in thi& descending scale of our 
ideas— J^'^rc in general^ plain Jiguresy curvcUncd 
Jigures'-'-Ahe two first are considered as genera in respect 
to the third : and the second in order, or that which stands 
next to the third, is called the nearest genua. But now 
as itis this second idea, which, joined with the notion of 
curvity^ forms the species of curve'lined^gures ; it b 
plain, that the third or last idea in the series, b made up 
of the nearest genua and afiecijic difference. This rule 
holds invariably, however far the series is continued ; be- 
cause in a train of ideas thus succeeding one another, all 
that precede the last are considered as so many genera, 
in respect of that last ; and the last itself is always formed 
by superadding the specific difference to the genus next 
it, ; 

SECTION YIII. 

The Idea of an individual comfloaed ^theloweat Sfieciea 

and numeric Difference, 

Here then we have an universal description, applicable 
to all our ideas, of whatever kind, from the highest genus 
to the lowest species. For taking them in order down- 
wards from the said general idea, they every where consist 
of the genua firoximumj and differentia aficcijica^ as logi- 
cians love to express themselves. But when we come to 
the lowest species of all, comprehending in it only indi- 
viduals, the superadded idea, by which these indi- 
viduals are distinguished one from another, no longer 
takes the name of the specific difference. For here it 
serves hot to denote distinct species, but merely a variety 
of individuals, each of which, having a particular exist- 
ence of its own, is therefore nurnerically different from 
every other of the same kind. And hence it is, that in 
this last case, logicians choose to call the superadded idea 
by the name of the numerical difference ; insomuch that 
g^ Jhe idea of s^ species is soade up of the nearest genua 
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and afiecific differencej so the idea of an individual consists 
of the lowett sfleciea and numeric difference Thus the 
circle is a species of curve-lined figures^ and what we call 
the lowest 8fiecie8y as comprehending under it only indi- 
viduals. Circles in particular are distinguished from one 
another by the length and position of their diameters. 
The length therefore and position of the diameter of a 
circle is what logicians call the numerical difference ; be- 
cause these being given, the circle itself may be described) 
and an individual thereby constituted. 

SECTION IX. 

DeJinitionB to follow one another In Trainband fiaaa through 
the same aucceaaive Gradationa aa our Compound Ideaa, 

And thus we have endeavoured to trace, in the best 
manner we are able, the progress of the mind in com- 
pounding its ideas. It begins, we see, with the most 
general notions, which, consisting of but a few simple 
notices, are easily combined and brought together into 
one conception. Thence it proceeds to the species com- 
prehended under this general idea, and these are formed 
by joining together the genua and afiectfic difference. And 
as it often happens, that these species may be still furUier 
subdivided, and run, on in a long series of cont'mued 
gradations, producing various orders of compound per* 
ceptions ; so all these seveiul orders are regularly and 
successively formed, by annexing in every step'^the afie* 
cific difference to the niareat genua. When by this me- 
thod of procedure, we are come to the lowest order of 
all, by joining the afieciea and numeric differ ence^ we 
frame the ideas of individuals. And here the series ne« 
cessarily terminates, because it is impossible any farther 
to bound or limit our conceptions. This view of the 
composition of our ideas, representing their constituent 
parts in evety step of the progression, naturully points out 
the true and genuine form of a definition For as defi- 
nitions are no more than the descriptions of the ideas for 
which the terms defined stand ^ and as Ideas are then de- 
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acribed) when we enumerate distinctlf, and in order, the 
parts of which tliey consist ; it is plain, that by making 
our definitions follow one another, according to the natu« 
ral train of our conceptions, they will be subject to the 
same rules, and keep pace with the ideas they describe. 

SECTION X* 

Theformofa Definition in all the various orders ofCon* 

cefition. 

As therefore the first order of our compound notion^ 
or the ideas that constitute the highest genera, in the 
different scales of perception, are formed by uniting to- 
gether a certain number of simple notices, so the terms 
expressing these genera, are defined by enumerating the 
simfile notices so combined. And as the species compre- 
hended under any genus, or the complex ideas of the se* 
cond order, arise from superadding the specific difier- 
ence to the said general idea ; so the definition of the 
names of the species is absolved, in a detail of the ideas 
(if the %ftecific difference^ connected with the term of the 
genus. For the genus having been before defined, the 
term by which it is expressed stands for a known ideay 
and may therefore be introduced into all subsequent de* 
finitions, in the same manner as the names of simple per- 
ceptions. It wiir now, I think, be sufiiciently obvious, 
that the definitions of all the succeeding orders of 
.compound notions, will every where consist of the term 
of the nearest genus joined with an enumeration of the 
ideas that conatitue the sfiecific difference ; and that the 
definition of individuals unites the name of the lovft*st sfie* 
ciesy with the terms by which we express the ideas sfthe 
numeric difference. 

SECTION XI. 

The logical Method of defining fierfect in it» Kind $ 

Here then we have the true and proper form of a 
definition^ in ail the various oi-ders of conceptiout This 
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U thaJt method of defining) which is commonly called lo» 
gicaly and wh^gh, we see, is perfect in its kind, inasmuch 
as it presents a full and adequate description of the idea^ 
for which the term defined stands. There are still two 
things worthy of observation, before we take leave of this 
subject. First, that the very frame and contexture of 
these definitions, points out the order in which they 
ought to follow one another. For as the name of the 
genus is admitted into a description, only in consequence 
of its having been before defined ; it is evident, that we 
must pass gradually through all the different orders of 
conception. Accordingly, logicians lay it down as a rule, 
that we are to begin always with the highest genus, and 
carry on the series of definitions regularly through i^l the 
intermediate genera and species, quite down to the indi- 
viduals. By this means our descriptions keep pace with 
our ideas, and pass through the same successive grada- 
tions ; insomuch that the perusal of them must excite 
those ideas in the understanding of another, in the very 
order and manner in which they are put together by the 
mind, in its uniform advances from simple to the most 
complicated notions. Now this is the true and proper 
end of defining] and indeed the highest perfection of that 
art. 

SECTION XIX. 

^nd afifilicable to all Words whatsoever capable of a 

Definition. 

There is yet another thing to be observed on this head, 
namely, that the form here prescribed, is applicable to all 
words whatsoever, capable of a definition. For as every 
term we use, must denote some idea* either general or 
particular ; and as all our complex notions relating to 
both these classes of perception, from the highest genus 
quite down to the individuals, come within the rules of 
description here given ; it is evident, that this particular 
manner of unfolding an idea, may be extended to all the 
possible complex conceptions we can connect with our 
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them> wi therefore can serve only as a foundation tosoch 
i^aaoiungSi as are employed in investigatini^ these rela- 
tions. Now it so happens, that many of our judgments are 
conversant about fiicts, and the real existence of things, 
which cannot be traced by the bare contemplation of our 
ideas It does not follow, because I have the idea of a 
circle In my mind, that therefore a figure answering to 
that idea has a real existence in nature. I can form to 
myself the notion of a centaur, or golden mountain, but 
never imagine on that account that either of them exists. 
What Uien are the grounds of our judgments, in relation 
to facts i I answer these two, experience and testimony. 
By txfieritnct we are informed of the existence of the 
several objects which surround us, and operate upon our 
senses. 7V«iimoiiy is of a wider extent, and reaches not 
only to objects beyond the present sphere of our obser- 
vaUon, but also to &cts and transactions, which, being 
now past, and having no longer any existence^ could 
not, vrithout this conveyance, have fidlen under our cog- 
nixance. 

SECTION III. 

Three JFoundations (if human Judgment^ viz. I . Intuition^ 
the Ground of9C%eni\fical Knowledge ; 

Here then we have three foundations of human judg- 
ment, from which the whole system of our knowledge 
may with ease and advantage be deduced. First, intui" 
rion, which respects our ideas themselves, and their rela- 
tions, and is the foundation of that species of reasoning 
which we call demonstration. For whatever is deduced 
from our intuitive perceptions, by a clear and connected 
series of proofs, is said to be demonstrated, and produces 
absolute certainty in the mind* Hence the knowledge 
obtained in this manner, is what we properly term set* 
ence ; beoause, in every step of the procedure, it carries 
its own evidence along with it, and leaves no room for 
doubt or hesitation. And what is highly worthy of 
notice, as the truths of this class express the relations be- 
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tween our ideas, and the same relations must ever and 
invariabty subsist between the same ideas, our deduc- 
tions in the way of science constitute what we caJl etema], 
necessary, and immutable truths. If it be true, that the 
whole is equal to all its parts, it must be so unchange- 
ably ; because the relations of equality being attached to 
the ideas themselyes, must ever intervene where the same 
ideas are compared. Of this nature are all the truths of 
natural religion, morality, and mathematics ; and in gene- 
ral whatever may be gathered from the Ixure view and 
consideration of our ideas. 

SECTION IV. 

2. Exfierience t^e Ground of our knowledge oj' the 
Powers and Qualities of Bodies, 

The second ground of human judgment is exfierience ; 
from which we infer the existence of those objects that 
surround us, and &11 under the immediate notice of our 
senses. When we see the sun, or cast our eyes towards 
a building, we not only have ideas of these objects within 
ourselves, but ascribe to them a real existence out of the 
mind. It is also by the information of the senses, that we 
judge of the qualities of bodies ; as when we say that snow 
IS white, fire hot, or, steel hard. For as we are wholly 
unacquainted with the internal structure and constitution 
of the bodies that produce these sensations in us, nay, and 
are unable to trace any connexion between that structure 
and the sensations themselves, it is evident that we build 
bur judgments altogether upon observation, ascribing to 
bodies such qualides as are answerable to the perceptions 
they excite in us. But this is not the only advantage de- 
rived from experience, for to that, too, are we indebted 
for all our knowledge regarding the co-existence of sen- 
sible qualities in objects, and the operations of bodies one 
upon another. Ivory, for instance, is hard and elastic ; 
this we know by experience, and indeed by that alone. 
For being altogether strangers to the ti*ue nature both of 
elasticity and hardness^ we cannot, by the bare contem- 



110 £LEM£I7TS OF LOGIC. 

plation of our ideas, determine how far the one necessarity 
implies the other, or whether there may not be a repug- 
nance between them. But when we observe them 
to exist both in the same object, we are then assured 
from experience that they are not incompatible ; and 
when we also find, that a stone is hard and not elastic*— 
and thatair, though elastic, is not hard— we alsoconclude, 
upon the same foundation, that the ideas are not necessa* 
rily conjoined, but may exist separately in different ob- 
jects. In like manner, with regard to the operations of 
bodies, one upon another, it is evident, that our know- 
ledge this way is all deiived from observation. Aqua 
Tcgia dissolves gold, as has been found by frequent trial ; 
nor is there any other way of arriving at the discovery. 
Naturalists may tell us, if they please, that the parts of 
aqua regia are of a texture apt to insinuate between the 
corpuscles of gold, and thereby loosen and shake them 
asunder. If this is a true account of the matter, I believe 
it will, notwithstanding, be allowed, that our conjecturet 
in regard to the conformation of these bodies, is deduced 
from the experiment, and not the experiment fix>m the 
conjecture. It was not from any previous knowledge of 
the intimate structure of aqua regia and gold^ and the 
aptness of their parts to act or be acted upon, that we 
came by the conclusion above mentioned. The internal 
constitution of bodies is in a manner wholly unknown to 
us: and could we even surmount this difficulty, yet as 
the separation of the parts of gold implies something like . 
an active force in the menatruum^ and we are unable to. 
conceive how it comes to be possesed of this activity ; the 
effect must be owned to be altogether beyond our com- 
prehension. But when repeated trials had once confirm- 
ed it, insomuch that it was admitted as an established 
truth in natural knowledge, it was then easy for men to 
spin out theories of their own invention, and contrive 
such a structure of parts, both {or gold and aqua regiay as 
would best serve to explain the phenomenon, upon the 
principles of that system of philosophy they had adopted. 
I might easily show from innumerable other instances, 
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how much our knowledge oi the mutual action of bodies 
depends upon observation. The bite of a viper will kill. 
Plants are some salutary, others noxious. Fire dissolves 
one bodfi and hardens another. These are truths gene- 
rally known ; nor is it less evident that we owe their dis- 
covery wholly to experience. 

SECTION V. 

fV/iy many useful. Inventiona omoe their Birth to Chance* 

- And hence it is easy to account for what to some 
writers has appeared a very great paradox ; that many of 
the most important inventions in human life have taken 
their rise from chance, and instead of coming out of the 
schools of philosophers, are for the most ascribed to men 
of ho figure in the commonwealth of learning. Sowing, 
planting, the use of compass, and such like, are not de- 
ductions of human reason, but discoveries which owe 
their birtii to observation and trial. No wonder, there- 
fore, if these inventions deiived their beginning from 
such, as, being engaged in the active and busy scenes of 
life, were more in the way of those experiments which 
lead to discoveries of this nature. And here, as the par^ 
tlcuiar callings and professions of men, and oft-times 
chance, has a great ascendant, itmeed not seem strange, 
if some of the most usefc^ arts in society appear to have 
had an original purely casual. 

SECTION VI. 

Mitural Knowledgej/rom the grounds on which it reata^ 
afitly termed exfierimental Philoaofihy, 

' From what has been said« it is evident, that as intuition 
is the foundation of what we call acientificai knowledge, 
so is experience of natural. For this last being wholly 
taken up with the objects of sense, or those bodies that 
constitute the natural world—- and their properties, as far 
as we can discover them, being to be traced only by a 
long and painful series of observations ; it is apparent, 
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that in order to improve this branch of knowledge, w6 
must betake ourselves to the method of trial and experi- 
ment. Accordingly, ive find, that while this was neglect- 
ed, little advance was made in the philosophy of nature; 
whereas a contrary proceeding has enriclied the present 
age with many valuable discoveries; insomuch that 
natural knowledge, in allusion to the foundation on which 
it stands, has been very aptly called exfierimental fi/dlo' 
aofihy, 

SECTION VXX. 

Though much of out Knowledge of Body defiendson Tes* 
timonyj yet Experience ia the ultimate foundation 
of it. 

But though experience is what we may term the im«> 
mediate foundation of natural knowledge, yet with respect 
to particular persons, its influence is very narrow and 
confined. The bodies that surround us are numerous ; 
many of them lie at a great distance, and some quite be- 
yond our reach. Life too is short, and so crowded with 
cares, that but little time is left for any single man to em« 
ploy himself in unfolding the mysteries of nature. Hence 
it is necessary to admit many things upon the testimony 
of others, which by this means becomes the foundation of 
a great part of our knowledge of body. No man doubts 
of the power of aqvxi regia to dissolve gold, though per- 
haps he never himself made the experiment. In these, 
therefore, and suchlike cases, we judge of the &cts and 
operations of nature, upon the mere ground of testimony. 
However, as we can always have recourse to experience, 
where any doubt or scruple arises, this is justly consider- 
ed as the true foundation of natural philosophy, being in- 
deed the ultimate support upon which our assent rests^ 
and whereto we appeal, when the highest degree of evi- 
dence is required* 
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SECTION VIII. 

3. Testimony the Ground of Historical Knowledge^ 

' But there are many ikcts that will not allow of an ap- 
peal to the senses, and in this case testimony is the true 
and only foundation of our judgments. All human 
aK:Uons, of whatever kind, when considered as already 
past, are of the nature. here described ; because having 
now no longer any existence, both the facts themselves> 
and the circumstances attencUng them, can be known 
only from the relations of such as had sufficient opportu- 
nities of arriving at the truth. Testimony y therefore, i& 
justly accounted a third ground of huntan judgment : 
and as from the other two we have deduced scientijical 
and natural knowledge, so may we from this derive his^ 
torieal s by which I would be understood to mean, not 
merely a knowledge of the civil transactions of states and 
kingdoms, but of all facts whatsoever, where testimony is 
the ultimate foundation of our belief. 

SECTION IX. 

Tlie second Ofieration of the Mindy commonly extended 

^beyond Intuition. 

Before I conclude this chapter, it will be necessary to 
observe, that though the second operation of the mind, 
properly speaking, extends not beyond intuitive percep- 
tions, yet logicians have not confined themselves to so 
strict a view of it ; but calling it by the name judgment^ 
thereby denote all acts of the mind, where only two ideas 
are compared, without the immediate interposition of a 
third. For when the mind joins or separates two ideas, 
though perhaps this is done m consequence of a train of 
previous reasoning, yet if the understanding proceeds 
upon established notions, without attention to that train 
of reasoning, its determinations are still considered as 
acts of judgment. Thus, That God created the universe, 
that men are accountable for their actions) are frequently 

K 2 ^ 
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mentioned by logicians, as instances of die nund jodging. 
And yet it 19 apparent, that these jodgments are by no 
means of the kind we call intuitiye ; nay, that it requires 
much exercise of the reasoning fiiculty, before a man caa 
trace their connexion with the perceptions of diat name. 
I could in the same manner easily ahowy that even oor 
judgments of experience and testimony, when poraned 
to their source, derive all their power of persua^on, from 
bein|; linked with intuitive truths. But I shall ware this 
inquiry for the present, as being of a nature too subtile 
for a work of this kind. The remark itself, however, was 
needful, as well to illustrate the proper distinction be- 
tween the powers of the understanding, as to explain the 
reason why, in this part of logic, we extend the second 
operation of the mind beyond those limits, that in strict- 
ness of speech belong to it. Let us now proceed to con- 
sider a little more particularly the nature and variety of 
these outr judgments. 



CHAP. II. 

OF AFFIRMATIVE AND NEGATIVE PROPOSmONS. 



SECTION I. 

The Subject and Predicate of a Profioaition exfilairied. 

WHiiiB the comparing of our ideas is considered 
merely as an act of the mind, assembling them together, 
and joining or diajoining them, according to the result of 
its perceptions, we calj h judgment} but when our judg- 
ments are put into words, they then bear the name of 
firo/io6iUona» A proposition, therefore, is a sentence ex- 
pressing some judgment of th^mind, whereby two or 
more ideas are affirmed to agree or disagree Now, as 
our judgments include at leasfc two ideas, one of which is 
affirmed or denied of the other, so must a proposition 
have terms answering to these ideas. The idea of which 
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we affirm or deay, and of course the term expressing 
that idea^ is called the 9ubject of the proposition. The 
idea affirmed or denied^ as also the term answering it, is 
called the predicate. Thus in the proposition, God is 
otnnifiafent : God is the subject, it being of him that we 
affirm omnipotence; and omnifioience is the predicate, be- 
cause we affirm the idea> expressed by that word, to be- 
loDgtoGod. 

SECTION IX. 

The Cofiulaj Isfc. 

But as in propositions, ideas are either joined or dis* 
joined ; it is not enough to have terms expressing those 
ideas, unless we have also some words to denote their 
agreement or disagreeement. That word in a proposi- 
tion, which connects two ideas together, is called the 
cofiula ; and if a negative particle be annexed, we thereby 
understand, that the ideas are disjoined. ^ The substan^ 
live verb is commonly made use of for the copula, as in 
the above meiitioned proposition, God is omnifiotent ; 
where it represents the copula, and signifies the agree- 
ment of the ideas God and omntfiotence. But if we mean to 
separate two ideas, then, besides the substantive verb, we 
must also use some particle of negation, to express this re- 
pugnance. The proposition, man ia noifierject^ may serve 
as an example of this kind, where the notion oi perfection 
being removed from the idea of man, the negative parti- 
- cle, not^ is inserted after the copula, to signify the disa- 
greement between the subject and predicate. 

SECTION III. 

Profiositiona sometimes expressed by a single Word, 

Every proposition neQessarily consists of these three 
parts, but then it is not alike needful, that they be all 
severally expressed in words ; because the copuld is often 
included in the term of the predicate ; as when we say, 
he sits ; which imports the same as he is sitting. In the 
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liar judgmcDt ; whca it sqiarr>tea tfaei^ ^LWtgatrot ; and 
asaqr two ideas compared together most neoessanlF 
cither agree ornot af^rce* it is eTi<te&t that all our judg* 
meats fidi under these two divisions. Hence, likewise^ 
die proposidon expresan^ these jud$;ment5 are all either 
affirmatiTe or negsidre. An affirmative proposidon con* 
necta the prc«)icate with the subject, as, a ntone U heavy : 
a ncgadre piopositioo separates them, as. Gad f> not the 
author of e-vU» Affirmation^ therekure. is the same as 
joining two ideas together, and this is done by means of 
the copula. M'gaiionj on the contrary, marks a repug« 
nance between the ideas compared ; in which case a 
negative pardcle must be called in, to show that the con* 
aexjon included in the o^ula does not take place. 

SECTION y. 

When the negative fiarticle serves to dhjoin Ideas. 

ini^A^J^^T^,"^^ *®® ^^^ ^•eason of the rule commonly 
the neJIL^^ logicians, that in all negative propositions, 
iul whL ni^^ ^^"^^^ '^^ ^<>P"^- ^or as the co^ 

w> render a proposition negaUve, the parti- 
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cle o£ negation mnst enter it in such manner as to dedtroy^ 
this^ union. In a word, then only are two ideas disjoined 
in a proposition, when the negative particle niay be so re- 
ferred to the copula, as to break the aflirmittion included 
in it) and undo that connexion it would otherwise estab- 
li^. When we say, for instance, no man ufierfect ; take 
away the negation, and the copula of itself plainly unites 
the ideas in the proposition. But as this is the very re- 
verse of what is intended, a negative mai'k is added, to 
show that this union does not here take place. The ne- 
gation, therefore, by destroying the effect of the copulEf 
changes the very nature of the proposition, insomucli 
that instead of binding two ideas together, it denotes 
their separation. On the contrary, in this sentence, tht 
man n»ho defiarta not from an upright behaviour^ u belo- 
ved of God ; the predicate, beloved of Gody is evidently 
affirmed of the^ subject, an upright man ; so that, not- 
withstanding the negative particle, the proposition is still 
affirmative. The reason is plain ; the negauon here af- 
fects not the copula, but making properly a part of the 
subject, serves, with other terms in the sentence, to form 
one complex idea, of which the predicate, beloved of God j 
is directly affirmed. This, perhaps, to some may appear 
a mere logical refinement, contrived to justify the scho- 
lastic rule for distinguishing between affirmative and ne- 
gative propositions. But LT it be considered, that this 
distinction is of great importance in reasoning, and can- 
not, in many cases, be made with certainty, but by means 
of this criterion here given, the reader will sec sufficient 
reason for my taking so much pains to illustrate it. 

SECTION VI. 

How a Copula comes to be a Part of a negative 

Proposition, 

Perhaps it may still appear a mystery, how a copula 
can be said to be a part of a negative proposition, whose 
proper business it is to disjoin ideas. This difficulty, how- 
ever, will vanish, if we call to mind, that every judgment 
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implies a direct affirmation, and that this affirmation alone 
makes the true copula in a proposition. But as our af- 
firmations are of two kinds, viz. either of agreement or of 
disagreement between the ideas compared ; hence there 
is also a twofold expression of our judgments. In the 
Case of agreement, the copula alone suffices ; because it 
is the proper mark whereby we denote an identity or 
conjunction of ideas. But where perceptions disagree, 
there we must call in a negative particle : and this g^ves 
us to understand that the affirmation implied in the copu- 
la, is not of any connexion between the subject and pre- 
dicate^ but of their mutual opposition and repugnance. 



CHAP. III. 
OF UNIVERSAL AND PARTICULAR PROPOSITIONS. 



SECTION I. 

Division of ProfiositiouB into Universal and Particular. 

The next considerable division of propositions « is into 
universal and fiarticular. Our ideas, according to what 
has been already observed in the first part, are all singu- 
lar, as they enter the mind, and represent individual ob- 
jects But as by abstraction we can render them univer- 
sal, so as to comprehend a whole class of things, and 
sometimes several classes at once ; hence the terms ex« 
pressing these ideas must be in like manner imiversaL 
If, therefore, we suppose any general term to become the 
subject of a proposition, it is evident, that whatever is af- 
firmed of the abstract idea belonging to that term, may 
be affirmed of all the individuals to which that idea ex- 
tends. Thus when we say, men are mortal ; we consi- 
der mortality, not as confined to one or any number of 
particular men, but as whcvt may be affirmed without re- 
striction of the whole species. By this means, the pro- 
position becomes as general as the idea which' makes tho 
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sul^ject of it* and indeed derives its universalkjr entirelf 
from that idea* being more or less so, according as this 
may be extended to more or fewer individuals. But it 
is further to be observed of these general terms, that they 
sometimes enter a proposition in their full latitude, as in 
the example given above ; and sometimes appear with a 
mark of limitation. In this last case, we are given to un- 
derstand, that the predicate agrees not to the whole uni- 
versal idea, but only to a part of it ; as in the propositioD^ 
4ome men ar.e vnse ; for here wisdom is not affirmed of 
every particular man, but restrained to a few of the human 
species. 

SECTION II. 

Prqfioeitiom universal where the Subject is «o, without 

a Mark qf Be a trie (ion. 

Now^rom this different appearance of the general idea^ 
that constitutes the subjectof any judgment, arises the di- 
"nsion of propositions into unrveraal and fiarticuiftr. An 
universal proposition, is that wherein the subject is some 
general term, taken in its full latitude, insomuch that rhe 
predicate agrees toallthe individuals comprehended under 
it, if it denotes a proper species; and to all the several spe- 
cies and their individuals, if it marks an idea of a higher 
order. The words a//, every ^ no^ none^ &c. are the pro- 
per signs of this universality ; and as they seldom fail to 
accompany general truths, so they are the most obvious 
criterion whereby to distinguish them, jill animals liave 
a power of beginning motion. This is an universal pro- 
position ; as we know from the word a//, prefixed to the 
subject animaU which denotes that it must be taken in its 
full extent. Hence the power of beginnii.g motion may 
be affirmed of all the several species of animals ; as of 
birds, quadrupeds, insects^ fishes, Sec. and of all the indi- 
viduals of which these different classes consist, as of this 
hawk> that horse, and so for others. 
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SECTION III* 

ProfioHtiona particular where some universal Subjects 
appear with a Mark qf Limitation, 

A particular proposition has in like manner some 
general term for its subject^ but with a mark of limitation 
added, to denote, that thp predicate agrees only to some 
of the individuals comprehended under a species, or to 
one or more of the species belonging to any genus, and 
not to the whole universal idea. Thus, some stones are 
heavier than iron ; some men have an uncommon share 
of prudence. Li the last of these propositions, the sub- 
ject, some men, implies only a certain number of individu- 
als, comprehended under a single species In the for- 
mer, where the subject is a genus, that extends to a great 
variety of distinct classes, some stones may not only imply 
any number of particular stones, but also several whole 
species of stones ; inasmuch as there may be not a feW| 
with the property there described. Hence we see that 
a proposition does not cease to be paiticular, by the pre- 
dicates agreeing to a whole species* unless that species, 
singly and distinctly considered, makes also the subject 
of which we affirm or deny. For if it belongs to some 
genus, that has other species under it, to which the pre- 
dicate does not agree ; it is plain, that where this genus 
is that of which we affirm or deny, the predicate agreeing 
only to a part of it, and not to the whole general idea, con- 
stitutes the proposition particular. . 

SECTION IV. 

A sure and infallible Criterion whereby to distinguish 
betwen universal and particular Propositions. 

Here then we have a sure and infallible mark, where- 
by to distitiguish between universal and particular propo- 
sitions. Where the predicate agrees to all the individu- 
als comprehended under the notion of the subject, 
there the proposition is universal ; where it belongs only 
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to some of them, or to some of the species of the gene- 
ral idea, there the proposition is particular. This crite- 
rion is of easy application, and much safer than to depend 
upon the common signs of ally everyy acmcy noncy &€• 
because these being different in diflerent languages, and 
often varying in their signification, are veiy apt in many 
cases to mislead the judgment. Thus if we say, all the 
ioldiers when drawn ufiy formed a square of a hundred 
men a side : it is evident that the predicate cannot be 
affirmed of the several individuals, but of the whole col- 
lective idea of the subject ; whence, by the rule given 
above, the proposition is not universal. It is true logi- 
cians lay down many observations, to enable us to distm- 
guish aright on this head : but if the criterion here given 
be duly attended to, it will be of more real service to us 
than an hundred rules. For it is infallible, and may be 
applied with ease ; whereas the directions, which we 
meet with in treatises of logic,' being drawn for the most 
part from the analogy of language, and common forms of 
speech are not only burdensome to the memory, but 
often veiy doubtful and uncertsdn in their application. 

SECTION V. 

Singular Profioailions contained undgr the Head <f 

Fartiailmra. 

There is still one species of propositions that remains 
to be described ; and which the more deserves our notice, 
as it is not yet agreed among logicians, to which of the 
fwo classes mentioned above, they ought to be referred. 
I mean ainguiar propositions ; or those where the subject 
is an individulal. Of this nature are the following : Sir 
Isaac JVewton was the inventor of fluxions ; this book 
contains many useful truths. What occasions some 
difficulty, as to the proper rank of these propositions} 
is, that the subject being taken according to the 
whole of its extension, they sometimes have the 
same effect in reasoning, as universals. But if it be con- 
adered} that they arei in truth} the most limited kind of 

L 
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particular propositions, and that no proposition can, with. 
any propriety, be cailed universal, but where the subject 
is some universal idea ; we shall not be long in determin* 
ing to which class they ought to be referred. When 
we say, some hooka contain useful trutfia^ the proposition 
is particular ; because the general term appears with a 
mark of restriction. If, therefore, we say, thia book con" 
tains useful trutha ; it is evident, that the proposition 
must be still more particular, as the limitation, implied 
in the word thia^ is of a more confined nature, than in 
the former case. I know there are instances, where sin- 
gular propositions have the same effect in reasoning, as 
universals, yet is not this, by reason of any proper uni- 
versality, belonging to them ; but because the conclusion} 
in such cases being always singular, may be proved by a 
middle term which is also singular ; as I could -easily 
demonstrate, where this a proper place for entering into 
a discussion of that nature. 

SECTION VI. 

The fourfold Division of Profioaitiona, 

We see, therefore, that all propositions are either 
affirmative or negative ; nor is it less evident, that in 
both cases, they be universal or particular. Hence 
arises that celebrated fourfold division of them, into um- 
veraal affirmative^ and untueraal negative ; fiarticuiar 
affirmative^ and fiarticuiar negative; which compre- 
hends, indeed, all their varieties. The use of this me- 
thod of distinguishing them will appear more fully after- 
wards, when we come to treat of reasoning and syllo- 
gism. 
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CHAP. IV. 
OF ABSOLUTE AND CONDITIONAL PROPOSITIOKS. 

SECTION I* 

Distinction of Qualities into Essential and jiccidentaL 

The objects about which we are chiefly conversant in 
this world, are all of a nature liable to change. What 
may be aflihned of them at one time cannot often at 
another ; and it makes no small part of our knowledge to 
distinguish rightly these variations, and trace the reasons 
upon which they depend. For it is observable, that 
amidst all the vicissitudes of nature, some things remain 
constant and invariable ; nor are even the changes to 
• which we see others liable, effected, but in consequence 
of uniform and steady laws, which, when known, are 
sufficient to direct us in our judgments about them. 
Hence philosophers, in distinguishing the objects of our 
perception into vainous classes^ have been very careful to 
note, that some properties belong essentially to the gene* 
ral idea, so as not to be separable from it but by destroy- 
ing its very nature ; while others arc only accidental, and 
may be affirmed or denied of it, in different circumstan- 
ces. Thus, solidity, a yellow colour, and great weight, 
are considered as essential qualities of gold ; but whether 
it shall exist as an uniform, conjoined mass, is not alike 
►necessary. We see that by a proper menstruum, it may 
be reduced to a fine powder, and that intense heat wiM 
bring it into a state of fusion. 

SECTION II. 

Hence a considerable Diversity in our Manner of 

judging. 

Now, from this diversity in the several qualities of 
things, arises a considerable difference as to the manner 
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of our judging about tliem. For in tbU first place) aU 
such properties, as are inseparable from objects whea 
considered as belonging to any genus or species, are 
affirmed absolutely and without reserve of that general 
idea. Thus we say, gold is very weighty ; a atone is 
kardi animals have a fiower of self-motion. But in the 
case of mutable or accidental qualiUes, as they depend 
upon some other consideration, distinct from the general 
idea ; that also must be taken into the account, in order to 
form an accurate judgment. Should we affirm, for in* 
stance, of some stones, that they are very susceptible of 
a rolling motion ; the proposition while it remains in this 
general form, cannot with any advantage be introduced 
into our reasonings. An aptness to receive that mode of 
motion fiows from the figure of the stone ; which, as it 
may vary infinitely, our judgment then only becomes ap- 
plicable and determinate, when the particular figure, of 
which volubility is a consequence, is also taken into the 
account. Let us then bring in this other consideration! 
and the proposition will run as follows : stones of a sfihe^ 
ricalform are easily fiut into a rolling motion. Here we 
see the condition upon which the predicate is affirmed) 
and therefore know in what particular cases the ^TOfOr 
AitXon may be applied* 

SECTION lUr 

Which gives rise to the division of Profiositions into 
Absolute and Conditional* 

This consideration of propositions respecting the man- 
ner in which the predicate is affirmed of the subject, 
^ives rise to the diviwon of them into absolute and 
conditional. Msolute propositions are those, where- 
in we affirm some property inseparable from the idea of 
the subject, and which, therefore, belongs to it in all pos- 
sibie cases ; as, God is infinitely y»ise : virtue tends to the 
ultimate hafifiiness of man. But where the pi-edicate is 
CnLl!^,?r^"^ connected with the idea of the subject, 
unless upon some consideration ^stinct from that idea, 
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^ere the proposition is called conditional The reason 
of the name is taken from ^e supposition annexed, which 
IS of the nature of a condition, and may be expressed as 
iiUch. Thus ; if a stone it exposed to the rays of the 
suny it will contract some degree of heat. If a river runs 
in a very declining channel^ its rapidity will constantly 
increase. 

SECTION IV. 

The great Importance of this Division^ as it renders 
Propositions determinate ; 

There is not any thUig of greater importance in phi- 
losophy, than a due attention to this division of proposi*- 
tions. If we are careful never to affirm things absolutely^ 
but where the ideas ^re inseparably conjoined ; and if, 
in our other judgments, we distinctly mark the condi- 
tions which determine the predicate to belong to the 
subject ; we shall be the less liable to mistake, in apply- 
ing general truths to the particular concerns of human 
Hfe. It is owing to the exact observance of this rule, 
that mathematicians have been so liappy in their disco-^ 
veries ; and that what they demonstrate of magnitude in 
general, may be applied with ease in all obvious occur^^ 
sences.. 

SECTION Vi 

And reduces themfrom Particulars to Generals. 

The truth of it is, partictilar propositions are then^ 
known to be true, when we can trace their connexion with: 
tiniversals : and it is, accordingly, the great business of 
seience to find out general truths, that may be applied 
with safety in all obvious instances. Now the great ad- 
vantage arising from determining with care the conditions 
upon which one idea may be affirmed or denied of ano* 
ther, is this ; that thereby particular propositions really 
become universal, may be introduced with certainty into 
•lit reasonings, and serve as standards to' conduct and 
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regulate our judgmeiUs. To illustrate this by a CeaaiMtt^ 
instance : if we say, aome vfater acts very forcibly ; thei 
proposition is particular : and as.tlve conditions, on wbich^ 
thia^orcible action depends, are not mentioned, it is as 
yet uncertain in what cases it maf be applied. Let us 
$hen supply these conditions, and the proposition will ruR. 
thus ; water conveyed in sufficient gttantity along" a steefi 
descent^ acts very forcibly Here we have an universal 
judgment) inasmuch as the predicate, forcible action^. 
may be ascribed to all .water under the circumstances 
mentioned. Nor is it less evident, that the propo- 
sition in this new form is of easy application: and 
in fact we find, that men do apply it in instances where 
the forcible action of water is required ; as in corn" 
mills, and many other works of art. Thus we see in 
«rhat manner we are to proceed, in order to arrive at uni- 
versal truths, which is the great end and aim of science. 
And indeed, would men take the same care, duly to ex- 
press ^e conditions on wMch they affirm and deny, as 
^mathematicians dor in those theorems which they term 
^hypothetical, I doubt not, but we might be able to deduce 
man^ truths in other parts of philosophy,, with no less 
clearness, force and perspicuity, than has hitherto beea^ 
thought, peculiar to the science of quantity. 
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GH AP. V. 
OF StMPLJQ ANI> COMPOUND FBOPOSITIONS. 

SECTION I* 

Division of Propositions into Simple and Compound, 

HiT^BRTO we have treated propositions, where onlf 
two ideas are compared together. These are, in the 
general, called simfile ; because, having but one subject* 
and one predicate, they are the effea of a simple judg- 
ment that admits of no subdiyision. Sut if it so happensr 
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4lHit several ideas offer themselves to our thoughts at 
once, whereby we are led to affirm the same thing of 
different objects, or different things of the same object ; 
the propositions, expressing these judgments, are. called 
com/iound: because they may be resolved into as many 
others as there are subjects or predicates in the whole 
complex determination of the mind. Thus, God i« tn- 
Jinltely wise and infinitely powerful : here there are two 
predicates, {n/?7?{Ve wisdom^ and infinite fiowerj both af- 
firmed of the same subject ; and accordingly, the propo* 
sition may be resolved into two others, affirming these 
predicates severally. In like manner, in the proposition^ 
neither kinga nor fieofile are exempt from deaths the pre^ 
dicate is denied of both subjects, and may therefore be 
separated from them, in distinct propositions. Nor is it 
less evident, that if a complex judgment consists of seve- 
ral subjects and predicates, it may be resolved into as 
many (Ample propositions as are the number of different 
ideas compared together. Riches and honours are apt 
to elate the mindy and increase the number of our desires* 
In this judgment there are two subjects and two predi- 
cates : and it is at the same time apparent, that it may be 
resolved into four distinct propositions. Riches are apt 
to elate the mind. Riches are apt to increase the num^ 
ber of our destres* And so of honours. 

SECTION II* 

The proper J^otion tfa Compound Proposition a$cer^ 

tained. 

Logicians have divided these compound propositions 
into a great many different classes ; but in my opinion, 
not with a due regard to their proper definition. Thus 
conditionals^ casuals^ relatives^ t?'c. are mentioned as so 
many distinct species of this kind, though in fact they 
are no more than simple propositions. To give an in- 
stance of a conditional : If a stone is exposed to the rays 
pf the sun^ it will contract some degree of heat. Here 
wefaiaye but one subjea and one. predicate | for the 
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complex expression, a stone exfioaed to the rays of the 
sun, constitutes the proper subject of this propositionv 
and is no more than one determinate idea. The same 
thing happens in casuals. Rehoboam was unha/ifii/, bc" 
cause he followed evil counseL I deny not, that there is 
here an appearance of two propositions arising from the 
complexity of the expression; but when we come to 
consider the matter more nearly, it is evident that we 
have but a single subject and predicatci The fiursuit of 
evil counsel brought misery ufion Rehoboam. It is not 
enough, therefore, to render a proposition compound, 
that the subject and predicate are complex notions, re- 
quiring sometimes a whole sentence to express them : 
for in this case, the comparison is still confined to two 
ideas, and constitutes what we call a simple judgment* 
But where there are several subjects or predicates, of 
both, as the affirmation or negation may be alike extend^ 
ed to them all, the proposition, expressing suchii judg^' 
ment, is truly a collection of as many simple ones, as 
there are different ideas compared. Confining oui^elvesy 
therefore, to this more strict and just notion of compound 
propositions, they are all reducible to two kinds^ vizi. 
eojiulatives and diajunctives^ 

SECTION m, 

Comfiound Propositions either CofiulativCy 

A co/iulative proposition is, where the subjects anii 
predicates arc so linked together, that they may be aR 
severally affirmed or denied one of another. Of this na* 
ture are the examples of compound propositions given 
above. Riches and honours are afit to elate the mttidi 
and increase the number oj our deaires, J^either kin^B 
nor fieofile are exem/it from death. In the first of these^^ 
the two predicates may be affinned severally of each sub* 
ject, whence we have four distinct propositions. The 
other furnishes an example of the negative kindj where 
the same predi<^ate being disjoined from both subjects^, 
may be also denied of them ia separate propositions. 



XXEMSNTS OF LOOie, 12$ 

SECTION IV. 

Or Disjunctive. 

The other species of compound propositions are those 
called disjpnctiyes ; in which, comparing several predi« 
cates with the same subject, we affirm, that one of them 
necessarily belong^s to it, but leave the particular predicate 
undetermined. If any one for exs^ple, says : T/iis world 
either exists qfitae(fy or is the work of some all-wise and 
powerful cause ; it is evident, that one of the two predi- 
cates must belong to the world ; but as the proposition 
determines not which, it is therefore of the kind we caU 
disjunctive. Such, too, are the following: The sun 
either moves round the earthy or is the centre abou$ 
which the earth revolves* J^riendshifi finds men egualf 
•or makes them so. It is the nature of all propositions of 
this class, supposing them to be exact in point of form* 
that upon determining the particular predicate, the rest 
are of course to be removed ; or if all the predicates but 
one are removed; that one necessarily takes place« 
Thus, in the example above, if we allow the world to be 
the work of some wise and powerful cause, we of course 
deny it to be self-existent ; or if we deny it to be self-ex- 
istent, we must necessarily admit that it was produced by 
some wise and powerful cause. Now this particular 
manner of linking the predicates together, so that the 
establishing one displaces all the rest— or the excluding 
all but one necessarily establishes that one-^cannot other- 
wise be effected than by means of disjunctive pardcles. 
And hence it is, that propositions of this class take their 
names from these particles which make so necessary n 
part of them, and indeed, constitute their very nature, 
considered as a distinct species. But I shall reserve 
what farther might be ssud on this head, till I come to 
treat of reasoning, where the great use and importance of 
disjunctive propositions will better appear* 
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CHAP. VI. 

OF THE mViSION OF PROPOSITIONS INTO S£LF« 
EVIDENT AND DEMONSTBABLE* 



SECTION I. 

Design of this Chapter * 

As we are soon to enter upon the third part of logicr 
which treats of reasoning — and as the art of reasoning 
lies in deducing propositions whose truth does not imme- 
diately appear, from others more known — ^it will be pro- 
per, before we proceed any farther, to examine a little the 
different degrees of evidence that accompany our judg- 
ments ; that we may be the better able to distinguish in 
what cases we ought to have recourse to reasoning, and 
what those propositions are, upon which, as a sure and 
uneriing foundation, we may venture to build the truth of 
others. 

SECTION II. 

Profiositiona divided into Self-evident and Demo?i8trahle, 

When any proposition is offered to the view of the 
mind, if the terms, in which it is expressed, are under- 
stood ; upon comparing the ideas together, the agree- 
ment or disagreement asserted is either immediately per- 
ceivedi or found to lie beyond the presept reach of the un- 
derstanding. In the first case, the proposition is said to 
be self-evidenty and admits not of any proof ; because a 
bare attention to the ideas themselves produces full con- 
viction and certainty ; nor is it possible to call in any thing 
more evident by way of confirmation. But where the 
connexion or repugnance comes not so readily under the 
inspection of the mind, there we must have re9ourse to 
reasoning ; and if, by a clear series of proofs, we can 
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make out the truth proposed, insomuch that self-evidence 
shall accompany every step of the procedure, we are then 
able to demonstrate what we assert ; and the proposition 
itself is said to be demonstrable When we affirm, for in- 
stance, that it ia. impossible for the same thing to bt and 
not to be ; whoever understands the terms made use of) 
perceives, at first glance, the truth of what is asserted ; 
lior can he, by any efforts, bring himself to believe the 
contrary. The proposition therefore is self-evident^ and 
such that it is impossible by reasoning to make it plainer ; 
because there is no truth more obvious, or better known^ 
from which, as a consequence, it may be deduced. But 
if we say, this world had a beginning ; the assertion is in- 
deed equally true, but shines not ibrth with the same 
degree of evidence* We find great difficulty in conceiv- 
ing how the world could be made out of nothing ; and 
are not brought to a free and full consent, until by rea-» 
zoning we arrive at a clear view of the absurdity involved 
in the contrary supposition. Hence this proposition is of 
the kind we call demonstrable^ inasmuch as its truth is 
not immediately perceived by the mind, but yet may be 
made appear by means of others more known and ob- 
viouS) whence it follows as an unavoidable consequence. 

SECTIOK III. 

Why the second Operation xftht Mind Is confined wholly 

to Intuit ion . 

From what has been said, it appears that reasoning is 
employed only about demonstrable propositions, and that 
our intuitive and self-evident perceptions are the ultimate 
foundation on which it rests. And now we see clearly the 
reason, why in the distinction of the powers of the under- 
standing, as explained in the introduction to the treatiset 
the second operation of the mind was confined wholly to 
intuitive acts* Our first step, in the way to knowledge, 
is to furnish oiu*selves with ideas. When these are ob- 
tained, we next set ourselves to compare them together, 
in order to judge of their agreement or disagreement 
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If the TPelations we are in quest of, lie immediately open 
to the view of the mind, the judgments expressing them 
are self-evident ; and the act of the mind, forming these 
judgments, is what we call intuition. But if, upon com- 
paring our ideas together, we cannot readily and at once 
trace their relation, it then becomes necessary to employ 
search and examination, andxall in the assistance of self- 
evident truths, which is what we properly term reasoning. 
Every judgment, therefore, that is not intuitive, being 
gained by an exercise of the reasoning faculty, necessari* 
ly belongs to the third operation of the mind, and ought 
to be referred to it in a just division of the powers of the 
understanding. And indeed it is with this view chiefly, 
that we have distinguished propositions into self-evident 
s&nd demonstrable. Under the first head are compre- 
hended all our intuitive judgments, that is, all belonging 
to the second operation of the mind. Demonstrable pro- 
positions are the proper province of the reasoning faculty, 
and constitute by far the most considerable part of human 
knowledge. Indeed reason extends also to matters of ex- 
perience and testimony, where the praofs adduced are 
not of the kind called demonstration. But \ am here only 
considering the powers of the mind as employed in tra- 
cing the relations between its own ideas, in which view of 
things, every true proposition is demonstrable ; though 
very often we find ourselves incapable of discovering and 
applying those intermediate ideas upon which the de- 
monstration depends. 

SECTIOH IV. 

Self 'Evident Truths the first Principles of Reastmin^, 

Demonstrable propositions, therefore, belonging pro- 
perly to the third operation of the mind, I shall, for the 
present, dismiss them, and return to the consideration of 
•elf-evident truths. These, as I have already observed^ 
furnish the first principles of reask)ning ; and it is cer- 
tain, that if in our researches, we employ only such prin« 
ciples as have this character of self-evidence, and apply 
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them according to the rules to be afterwards explained) 
we shall be in no. danger of error in advancing from one 
discovery to another. For this 1 may appeal to the wri- 
tings of the mathematicians, which, being conducted by 
the express model liere mentioned, are an incontestible 
proof of the firmness and stability of human knowledge, 
when built upon so sure a foundation. For not only have 
the propositions of this science stood the test of ages, 
but are found attended with such invincible evidence, as 
forces the assent of all who duly consider the proofs upon 
which they are established. Since then mathematicians 
are universally allowed to have hit upon the right method 
of arriving at truths — since they have been the happiest 
in the choice, as well as application of their principles-— 
it may not be amiss to explain hei^ the divisions they 
have given of self-evident piX)positions ; that, by ti'eading 
in their steps, we may learn something of that justness 
and solidity of reasoning, for which they ure so deserved* 
ly esteemed. 

SECTION v. 

Drfinitions a great kelfi to Clearness and Evidence in 

Knowledge, 

First, then, it is to be observed, that they have been 
very careful in ascertaining their ideas, and fixing the 
significations of their terms. For this purpose they be- 
gin with definitions, in which the meaning of their 
words is so distinctly explained, that they cannot ^ii to 
excite in the mind of an attentive reader the very sanae 
ideas as are annexed to them by the writer. And indeed 
I am apt to think, that the clearness and irresistible evi- 
dence of mathematical knowledge, is owing to nothing 
so much as this care in laying the foiuidation. Wherp 
the relation between any two ideas is accurately and 
justly traced, it will not be difficult for another to conn- 
prohend that relation, if in setting himself to discover it, 
he brings the very same ideas into comparison. But if,, 
on the contrary, he affixes to his words ideas difierent 

M 
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from those that were in the mind of him who first ad^ 
vanced the demonstration ; it is evident^ that as the same 
ideas are not compared, the same relation cannot sub^sty 
insomuch that a proposition will be rejected as false^ 
which, had the terms been nghtl^r understood, must have 
appeared unexceptionably true. A square, for instance^ 
IS a figure bounded by four equal right lines, joined to- 
gether at right angles. Here the nature of the angles 
make no less a part of the idea, than the equality of the 
ttdes ; and many properties demonstrated of the square» 
fiow from its being a rectangular figure. If, therefore) 
we suppose a man who has formed a partial notion of a 
square, comprehending only the quality of its sides, with- 
out regard to the angles, reading some demonstration 
that implies also tins latter consideration ; it is plain be 
would reject it as not universally true, inasmuch as it 
could not be applied where the sides were joined toge- 
ther at unequal angles. For this last figure, answering 
still to his idea of a square, would be yet found without 
the property assigned to it in the proposition. But if he 
comes afterwards to coiTect his notion, and render his 
idea complete, he will then readilyown the truth and just* 
ness of the demonstration. 

SECTION VI. 

Mathematicians by beginning with them^ firocure a ready 
reception to the Truth* they advance. 

We see, therefore, that nothing contributes so much to 
the improvement and certainty of human knowledge, as 
the having determinate ideas, and keeping them steady 
and invariable in all our discourses and reasonings about 
them. And on this account it is, that mathematicians, as 
was before observed, always begin by defining their 
terms, and distinctly unfolding the notions they are in- 
tended to express. Hence such as apply themselves to 
these studies, having exactly the same views of thingsy 
K)d bringing always the very same ideas into comparison, 
readily discera the relations between them, when ciearlf 
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and distinctly represented.' Nor is there any more notu*' 
ral and obvious reason for the universal reception given 
to mathematical truths, and for that harmony and corres- 
pondence of sentiments which makes the distinguishing 
character of the iittrati of this class. 

SECTION TII» 

The eBtabUafdng of Principles the second Step, in 
Mathematical Knowledge^ 

When they have taken this first step, and made known 
the ideas, whose relations they intend to investigate, their 
next care is, to lay^own some self-evident truths, which 
may serve as a foundation for their future reasonings. 
And here, indeed, they proceed with remarkable circum- 
spection, admitting noprinciples but what flow immediate* 
ly from their definitions, and necessarily force themselves 
upon a mind in any degree attentive to its perceptions. 
Thus a circle is a figure formed by a right tine, moving 
round some fixed point in the same plane. The fixed 
point, round which the line is supposed to move, and 
where one of its extremities terminates, is called the cen» 
tre of the circle. The other extremity, which is con- 
ceived to be carried round, until it returns to the point 
whence it first set out, describes a curve running into 
itself, and tenhed the circumference. All right lines, 
drawn from the center to the circumference, are called 
radii. From these definitions compared geometricians 
derive this self-evident truth, that the radii of the same 
circle are all equal one, to another, I call it self-evident, 
because nothing more is required, ta lay it open to the 
immediate perception of the mind than an attention to 
the ideas compared. For from the very nature of a cir- 
cle it is plain, that the circumference is every where dis- 
tant from Jthe centre, by the exact length of the descri- 
bing line ; and that the several radii are in truth nothing 
more, than one and the same line variously posited within 
the figure. This short description will, I hope, serve to 
^ive some Utile insight into the manner c^ deducbg 
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malhematical principies, as well a$ Into the nature of that 
evidence which accompanies theni. 

SECTION Tin. 

Profionttona divided into S/iecuiative and Practical. 

And now I proceed to observe, that in all propositions 
tre either affirm or deny some property of the idea that 
constitutes the subject of our judgment, or we maintain 
that something may be done or effected. The first sort 
is called sfieculative propositions, as in the example men- 
tioned above, the radii of the same circle are all eguai one 
to another. The others are called fimcticaiy for^ reason 
too obvious lo t>e mentioned ; thus, that a right Hne may 
be drawn/rom one point to another^ is a practical proposi- 
tion ; inasmuch as it expresses that something may be 
done. 

SECTION IX. 

Hence Mathematical Princifilea distinguia/ied into 
Axioms and Postulates, 

From this twofold consideration of propositions, arises 
the twofold division of mathematical principles into 
axioms and fiostulates. By an axiom they understand 
any self-evident speculative truth : as', that the whole is 
greater than its parts : that things equal to one and the 
^ame things are equal to one another. But a self-evident 
practical proposition is what tlicy call a postulate. Such 
are these of Muclid ; that a finite right line may be con* 
tinned directly forwards : that a circle may he described 
about any centre with any distance. And here we are t6 
observe, that as in an axiom^ the agreement or disagree- 
ment between the subject and predicate must come under 
the immediate inspection of the mind ; so in a postulate^ 
not only the possibility of the thing asserted must be evi-' 
dent at first view, but also the manner in which it may be 
effected. But where this manner is not of Itself apparent^* 
the proposition comes under the notion of the demonstra* 



CtSaiENTS OF LOGIC, 1 37 

ble %ind> and is treated as such by the geometrical wri^ 
ters. Thus, to draw a line from one fioint to another^ is 
assumed by Euclid as a fiostulate^ because the manner of 
^ung it is so obviousi as to require no previous teaching. 
But then it is not equally evident* how we are to construct 
an equilateral triangle. For this reason be advances it 
as a demonstrable proposition, lays down rules for the 
esciict performance, and at the same time proves, that if 
these rules are followed, the figure will be justly descrir 
bed. 

SECTION X« 

And demonstrable Propositions into Theorems and 

Problems, 

This naturally leads me to take notice that as self-evi- 
dent truths are distinguished into different kinds accord- 
ing as they are speculative or practical ; so is it also v^ith 
demonstrable propositions. A demonstrable speculative 
proposition is by mathematicians called a theorem, 
Sucli is the famous 47th proposition of the first book of 
the Elements^ known by the name of the Fithagorie theu- 
rem, from its supposed inventor, Pithagorasy viz, Thta 
in every right-angled triangle^ the square described ufion 
the side subtending the right angle^ is. equal to both the 
squares described ufion the sides containing the right an- 
gle. On the other hand, a demonstrable practical propo* 
sition is called SL/iroblem j as where Euclid teaches us r« 
describe a square ufion a given right line, 

SECTION xi^ 

Coroliafies ati obvious Deductions ^from Theorems oir 

Problems, 

Sinte I am upon this subject, it may not he amiss to 
add, that besides the four kinds of propositions already 
mentioned;- mathematicians have also a fifth, known hy 
the name of corollaries These are usually subjoined 
to ihcoremM or Jtroblemsy and differ from them only iu 
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this, that thej flow from wliat is there demonslirftted, to 
fto obvious a manner as to discover their dependence up*^ 
on the proposition whence they are deduced, almost as 
soon as proposed. Thus Euc&d having demonstmiedi 
that in every right4ined triangle^ all the three angles ta* 
ken together^ are equal to two right anglesy adds, hj 
way of corollary, that all the three angles of any one trit 
angUy taken together^ are equal to all the three angles ^ 
any other triangle, taken together: which is evident «E 
first sight ; because in all cases they are equal to two 
fight ixies, and things equal to two and the same things 
«r&^ual tQ one another. 

SECTION XII. 

'Scholia serves the fiurfioses of Annotations or a 

Comment. 

The last thing I shall take notice of, in the practice of 
the mathematicians, is, what they call Xhtir scholia. They 
ai*e indifferently annexed to definitions, propositions, or 
corollaries i and answer the same purposes as anuotadoos 
upon a classic author. For in them occasion is taken, t# 
explain whatevor may appear intricate and obscure in- a 
train of reasoning : to answer objections ; to teach the 
application and uses of propositions ; to lay open the ori- 
ginal and history of the several discoveries made in the 
science ; and in a word, to acquaint us with all such .par- 
ticulars as deserve to be known> whether considered as. 
points of curiosity or profit* / 

SECTION XIII. 

2'ift/# Method of the Mathematicians universaij and"k 

sure guide to Certainty, 

K 

Thus we have taken a short view of the so much cele-^ 
brated method of the mathematiciaBs ; which, to any <n»f 
who considers it with a proper attention^ must needs ap- 
pear universal, and equally applicable in other sciencei^ 
They begin with.deflmtion». FroQi th^ae diey deduce 
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their axioms and postulates, which serve as principles of 
Feflsoning ; and having thus laid a firm foundation, ad- 
vance to theorems and problems, establishing all by the 
stiictest rules of demonstration. The corollaries flow 
natundly and of themselves. And if any particulars viVt 
stlli wanting to illustrate asubject orcomplete the reader'^ 
information ; these, that the series of reasoning may not 
be mterrupted or broken, are generally (hrowD into scho- 
lia. • In a system of knowledge so uniform and well con* 
nected, no wonder if we meet with certainty ; and if those 
clouds and darknesses, that deface other parts of humah 
science, and bring discredit even upon reason itself, are 
l^ere scattered and disappear. 

SECTION xir. 

Self'evtdent Truths known by the afifiarent unavoidable 
Connexion between the Subject and Predicate* 

But I shall for the present wave these" reflections, 
which every reader of understanding is able to make of 
lumself^ and return to the consideration of self*cvident 
propositions. It will, doubtless, be expected, after what 
has been here said of them, that 1 should establish son:e 
triteriay or marks, by which they may be distinguished. 
But I frankly own my inability in this respect, as not be« 
tog able to conceive any thing in them more obvious and 
striking, than that self-evidence which constitutes their 
Very nature. All I have therefore to observe on this head, 
is> thai we ought to make it our first care, to obtain clear 
and determinate ideas. Whenafterwards we come to com- 
pare these together, if we perceive between any of them 
9 necessary and unavoidable connexion, insomuch that it 
U impossible to conceive them existing asunder, without 
destroying the very ideas compared ; we may thtn con- 
clude, that the proposition expressing this relation is a 
principle, and of the kind we call seli-evident. In the ex- 
ample mentioned above, the radii of the seme circle arc 
mU equal between tbenuelvcB ; this intuitive evidence 
chines forth in the clearest manner ; it being impossible 
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for any ottet who attends his own ideas^ not to perceive 
the equality here asserted. For as the circumference is 
every where distant from the centre by the exact length 
of the describing line, the Vadii drawn from the centre'of 
the circumference, being severally equal to this one line, 
must needs also be equal among themselves. If we sup- 
pose the radii unequal, we at the same time suppose the 
circumference more distant from the centi*e in some pla- 
ces than in others ; from which supposition, as it would 
exhibit a figure quite dilfei^nt from acircle, we see thete 
u no sepai*ating the predicate from the subject in the pro- 
position, without destroying the idea in relation to which 
the comparison was made. The same thing will be found 
to hold in ail our other intuitive perceptions, insomuch 
that we may establish this as an universal criterion^ 
whereby to judge of, and distinguish them. I would not, 
however, be understood to mean, as if this ready view of 
the unavoidable connexion between some ideas was any 
thing really different from self-evidence. It is, indeed, no- 
thing more than the notion of self-evidence a little unfolds 
ed, and as it were laid open to the inspection of the mind. 
Intuitive judgments need no other distinguishing marlia^ 
than that brightness whi^h surrounds them ; m like man?^ 
ner as light discovers itself by its own presence, and the 
splendour it universally diffuses. But I have said 
enough of self-evident propositions, and shall therefore 
now proceed to those of the demonstrable kind ; whic^ 
being gained in consequence of reasoning, naturally leads 
us to the third part of logic, where this operation of thk 
undei*9tanding is explained. 
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Of Reasoning. 
CHAP. I. 

6F REASONING IN GENERAL, AND THE PARTS OF 

WHICH IT CONSISTS. 

SECTION I. 

Remote Eelations dhcovered by Meant cf intermediate 
i Ideas, 

We have seen how the mmd proceeds in furnishing 
itself with ideas, and framing intuiiive perceptions. Let 
iis next inquire into the manner of discovering those 
more remote relations, which, lying at a distance from the 
tindcrstanding are not to be traced but by means of a 
higher exercise of its powers. It often happens in com- 
paring ideas together, that their agreement or disagree- 
ment cannot be discerned at first view, especially if they 
are of such a nature, as not to admit of an exact applica- 
tion^ one to another. When for instance, we compare 
twcTfigures of a different make, in order to judge of their 
equality or inequality, it is plain, that by barely consider- 
ing the figures themselves, we cannot arrive at an exaet 
detemiination ; because, by reason of their disagreeing 
forms, it is impossible so to put them together, as that 
their several parts shall mutually coincide. Here then 
it becomes necessary to look out for some third idea, that 
will admit of such an application as the present case re- 
quires ; wherein if we succeed, all difficulties vanish, and 
the relation we are in quest of may be traced with case. 
Thus right-lined figures are all reducible to squares, by 
means of which we can measure theirareasi and deter- 
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mine exactly their agreement or disagreement in point ef 
magnitude. 

SECTION II. 

Tfda manner qf arriving at Truths and termed Rea^ 

soning. 

If now it be askedi how any third idea can serve to 
discover a relation between two others ; 1 answer, by be- 
ing compared severally with these^thera ; for such « 
comparison enables us to see how f&v the ideas, with 
which this third is compared, are connected or disjoin- 
ed between themselves. In the example mentioned 
above, of two right-lined figures, if we compare each of 
them with some square whose area is known, and find 
the one exactly equal.to it, and the otheriess by a square 
inch greater than that of the second. This manner of 
determining the relation between any two ideas, by the 
invention of some third with which they may be com* 
pared, is that which we-t;all reasoning, and indeed the 
chief instrument, by which we pu^ on our discoveriesf 
and enlarge our knowledge. The great art lies, in find* 
ing out such intermediate ideas, as, when compared with 
the others in the question, will furnish evident and 
known truths ; because, as will afterwards appear, it is 
only by means of them, that we arrive at the knowledge 
«f what is hidden and remote. 

SECTXOH III. 

TAr fiart9 that constitute an Jet of Reasoning and d 

Syllogism, 

From what has be^i said, it appears that every act of 
reasoning necessarily includes three distinct judgments ^ 
fwo, wherein the ideas, whose relation we want to disk- 
cover, are severally compared with the middle idea; 
and a third, wherein they ai*e themselves connected oc 
disjoined according to the result of that comparison. 
Now as in the se^nd part of logic> our judgmentsy^ whcua 
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{mt itito words, were called propo8itions--^o here^ in the 
third part, the expressions of our reasonings are termed 
syllogisms. And hence it follows, that as every act of 
reasoning implies three several judgments> so every syl- 
logism must include three distinct propositions. When 
a reasoning is thus put into words, and appears in form 
of a syllogism, the intermediate idea, made use of to dis- 
cover the agreement or disagreement we search for, is 
caHed the middle term ; and the two ideas themselves, 
with which this third is compared, go by the name of the 
txtremes^ 

SECTION IV. 

Instance^ Man and Accountablencss* 

But as these things are best illustrated by examples ; 
let us, for instance, set ourselves to inquire, nvhether men 
are accountable for their actions. As the relation be- 
tween the ideas of man and accountableness comes not 
within the immediate view of the mind, our first ciire 
must be, to find out some third idea, that will enable us 
the more easily to discover and trace it. A very small 
measure of reflection is sufficient to inform us, that no 
creature can be accountable for his actions, unless we sup- 
pose him capable of distinguishing the good from the 
bad ; that is, unless we suppose him possessed of reason. 
Nor is this alone sufiicient For wTiat would it avail him, to 
know good from bad actions, if he had no freedom of 
choice, nor could avoid the one, and pursue the other ? 
Hence it becomes necessaiy to take in both considera- 
tions in the present case. It is at the same time equal- 
ly apparent, that wherever there is this ability of distin- 
]^ishing good from bad actions, and pursuing the one 
and avoiding the other, tliere also a creature is account- 
^le. We have then got a third idea, with which cc- 
countableneas is inseparably connected, viz, reason and 
hberty ; which are here to be considered as making up 
Ohe complex conception. Let us nOw take this middle 
lilea, and compare it i/Ath the other term in the question^ 
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viZ' man^ and we all know by experience, that it ms^ \^ 
afiirmed of him. Having, tlius, by noeans of the inter- 
mediate idea, fot*med two several judgments, viz* that 
man U fi089C9Bfd of reason and liberty ; and that rea^mi 
and liberty im/ily accountabieness i a third ol)viously and 
necessarily follows, viz, that man ia accountable for hU 
actions. Here then we have a complete act of reason- 
ing, in which, according to what has been already ob- 
served, there are three distinct judgments ; two that 
may be styled previous, inasmuch as they lead to the 
other, and arise from comparing the middle idea with 
th^ two ideas in the question ; the third is a consequencie 
of these previous acts, and flows from combining the 
extreme ideas between themselves. If now we put this 
reasoning into words, it exhibits what logicians term a 
syllogism, and, when proposed in due form, runs thus ; 

Every creature possessed of reason and liberty is accounta- 
ble for his actions. 

Man is a creature possessed of reason and liberty. 
Therefore man is accountable for his actions. 

SECTION v. 

Premiiesy Concluaiony Extremes^ Middle Term, 

In this syllogism wc may observe, that there are three 
several propositions, expressing the three judgments 
implied in the act of reasoning, and so disposed as to 
represent distinctly what passes within the mind, in tra- 
cing the more distant relations of its ideas. The two 
first propositions answer the two previous judgments in 
reasoning, and are called the firemiaesy because they are 
placed before the other. The third is termed the cpn- 
elusion^ as being gained in consequence of what was as- 
serted in the premises. We are also to remember, tliat 
the terms expressing the two ideas whose relation ,we 
enquire after, as here man and accountabieness^ are in 
general, called the extremes ; and that the intei^mediate 
idea, by means of which the relation is traced, viz. a 
creature lio8ses9€d of reason and liberty ^ takes thenaxx^e 
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«f the mtddit term. Hence it follows, that by the fire* 
ffUses of a sylk^isiii« we are always to understand the 
two propositions, where the middle term is severally 
compared vnth'extremea $ for these constitute the pre- 
VMHis judgments, whence the truth we are in quest of is 
hy. reasoning dediK:ed. The conclusion is, that other 
propositions^ in which the cxtrtmes themselves are join* 
ed or separated, agreeably to what appeara upon the 
above comparison. KA this is evidently seen in the fore- 
going syllogism, where the two first proportions, which 
repi*esent the premises, and the third, which makes the 
conclusion, are exactly agreeable to the definitions here 
^ven; 

SECTION VI. 

Major and Minor Term^ Major and Minor Pro/iosidon, 

Before we take leave of this article, it will be larther 
necessary to observe, that as the conclusion is made up 
of the extreme terms of the syllogism ; so that extreme^ 
which serves as the predicate of the conclusion, goes by 
the name of the major term : the other extreme, which 
makes the subject in the same proposition, is called the 
minor term. From this disUnction of the extremes, 
arises also a distinction between the prembes, where 
these extremes arb severally compared with the middle 
term. That proposition, which compares the greater 
extreme, or the predicate of the conclusion, with the 
thiddle term, is called the major firofiosition : the other, 
Wherein the same middle term is compared with -the 
SQbject of the conclusion, or lesser extreme, is called the 
minor firofioBttion, All this is obvious from the syllo- 
gi^m sJready given, where the <honclusion is, man ia ac^ 
countable Jhr^ his actions. For here the predicate, ac- 
countablefor his actions^ being connected with the mid- 
die term in tlie first of the two premises. Every crea- 
' ture possessed vf reason and liberty is accountable for 
his actions^ gives what we call the major ftroftosition. In 
ihe second of the premises, man is a-creature fi099€9scdof 
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renoH and Sberi^y we find the Jesser extreme, or aub<> 
ject of tbe conclusuMi, viz. ifian> connected with the same 
nuddle term, whence it is known to he the minor firofio^ 
tUion. I shall only add» that when a syllogism is prope- 
sed in due form, Uie major propositiw) is always placed 
first, the minor next, and the conclusion last, accorduig ai 
ve have done in that offered above. 

SBCTIOH VII. 

Judgment and Projiontion^ Feaeoning <ind Syllogism 

distinguished^ 

Having thus cleared the way, by explabing such 
terms, as we are likely to have occauon for in the pro* 
gress of tlus treatise, it may not be amiss to observe, 
that though we have carefully distinguished between the 
act of reasoning and a syllogisnij which is no more than 
the expression of it, yet common language is not so cttu* 
cal on this head ; the term rea%omng being promiscuaiia* 
ly used, to agnify. either the judgments of the mind, as 
they foUow one another in tram, or the propoutions ex- 
pressing these judgments. Nor need we wonder that it 
is so, inasmuch as our ideas, and the terms appropriated 
tothemv are so connected by habit and use, thatoiv 
thoughts fidl as it were spontaneously into language, as 
&st as they arise in the mind, so that even in our reason* 
ings within ourselves, we are not able wholly to lay aside 
words. But notwithstanding this strict connexion be* 
tween mental and verbal reasoning, if I may be allowed 
that expression, I thought it need&ii here to distinguish 
them, in order to give a just idea of the manner of de*- 
^ucing one truth from anotho*. While the mind keeps 
the ideas of things in view, and comlanes its judgment^ 
According to the real evidence attending them, there is no 
great danger ^ mistake in our reasonings ; because we 
carry our conclusions no &rther than the clearness of our 
perceptions warrants us. But where we make use «^ 
words, the case is often otherwise*; nothing being more 
common, than to let them pass witho9t attending toihe 
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ideas Hity i^presetit ; insomuch that we freqaentlf com* 
bine expressions, which upon examination appear to 
have no determinate meaning. Hence it greatly imports 
m to distinguish between' reasoning and syllogism ; and 
to take care, that the one be in all cases the tnie and just 
representation of the other. However, as I am unwilling 
to recede too far fram the common forms of speech, or 
to multiply distinctions without necessity, I shall hence- 
forward consider proposidons as representing the real 
judgments of the mind, and syllogisms as the true copies 
of our reasonings ; which indeed they ought always to be» 
and undoubtedly always will be, to men who think justly, 
and are desirous of arrivhig at truth. Upon this suppo- 
sition there will be no duiger in using the words judg- 
ment and proposition promiscuously ; or in considering 
reasoning as either. arGomUnation of various judgmentSy 
or of the propositions expressing them ; because, being 
the exact copies one of another, die result will be in all 
cases < the same. Nor is it a small advantage^ that we can 
ithus conform to common speech, without confounding 
«ur ideas or runitiDg into ambiguity. By this means we 
-bring ourselves upon a level with other men, readily ap- 
prehend the meaning of their expres^ons, and can with 
«ase convey our own notions aiid sentiments into their 
minds. 

sscTioN vni. 

.^ In a single Act of Reasoning^ the Premises must be 

inttdtive Truths. 

These things premised, we may in the general define 
reasoning to be an act or ofieration of the mindj deducing 
some unknown firoftosition^ from other previous ones 
ithat are evident- and known. These previous proposi- 
tions, in a simple act of reasoning, are only two in nuai" 
ber ; and it isalways required that they be of themselves 
.apparent to the understanding, insomuch that we assent 
•to and perceive the truth of them as soon as proposed. Iti 
the syllogism given above,^the premises ave^supposed to 
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be self-erideDt trntfaSt otherwise the ccmcluaiaD could not 
be inferred bj a angle act of reasoning. If, for instance, 
in the major, every creature fiotse^^ed ofreawfi and ft- 
berty is accountabie/or hik actionsy t}ie connexion between 
the subject and predicate could not be percciyed by a 
bare attention to the ideas themseWes ; it is CTident that 
Xhis proposition would no less require a proof than the 
conclusion deduced from it. In this case, a new middfe 
term must be sought for, to trace the connexion here sup- 
posed ; and this of course furnishes another syllogism, 
by which, having established the proposition in question, 
we are then, and not before, at liberty to use it in any suc» 
ceeding train of reasoning. And should it so happen, 
that in this second essay, there was still some prerious 
proposition whose truth did not appear at first sight ; we 
must then have recourse to a third syllogism, in order to 
lay open that truth to the mind ; because, so long as the 
premises remain uncertain the conclusion built upon 
them must be so too. When by conducting our thoughts 
in tliis manner, we at last arrire at some syllogismi 
where the previous propositions are intuitive truths ; the 
mind then rests in full security, as perceiving that the 
several conclusions it has passed through stand upon the 
immoveable foundation of self-evidencci and, when traced 
to their source, terminate in it. 

SECTION IX. 

ReaHoning in the higheat Exercise of it only a Concatena' 

ticn 0/ Syllogisms. 

We see, therefore, that in order to infer a conclusion 
by a- single act of reasoning, Hie premises must be intui- 
tive propositions. Where they ^ not, previous syllo- 
gisms are required, in which case reasoning becomes a 
complicated act, taking in a variety of successive steps. 
This frequently happens in tracing the more remote rela- 
tions of our ideas, where many middle terms being called 
<in, the conclusion cannot be made out, but in conse- 
quence^ a series of syllogisms following one another in 
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train. Butalthoughin this concatenation of propositions, 
those that form the pt^emises of the last syllogism, are 
often considerably removed from self-evidence ; yet if we 
Irace the reasoning backwards, we shall find them the 
conclusions of previous syllogisms, whose premises ap- 
proach nearer and nearer to intuition in proportion as we 
advance, and are found at last to teiminate in it. And if 
after having Uius unravelled a demonstration} we take it 
the contrary way, and observe how the mind, setting out 
with intuitive perceptions^ couples them together to form 
a conclusion--4iow, by introducing this conclusion into 
another, syllogism, it still advances one step farther ; and 
so proceeds, making every new discovery subservient to 
its future progress — -we shall then perceive clearly, that 
reasoning, in the highest exercise of that faculty, is no 
more than an orderly combination of those simple acts^ 
which we have already so fully explained. The great art 
lies, in so adjusting our syllogisms one to another, that 
the propositions severally made use of, as premises, may- 
be manifest consequences of wliat goes before. For as 
by this means, eveiy conclusion is deduced from known 
and established truths, the vety last in the series, how far 
ilpeverwe carrv it, will have no less certainty attending It, 
than the original intuitive perceptions themselves ia 
which the whole chain of syllogisms takes its rise. 

SECTION x» 

Requires tntuUive Certainty in every Step of the Pro^ 

gression. 

Thus we see, that reasoning,, beginning with first 
principles, rises gradually from one judgment to anqther, 
and connects them in sucbi manner, Uiat every stage of 
the progression brings intuitive certainty along with it. 
And now at length we may clearly understand the defi- 
mtion given above, of this distinguishing faculty of the 
human mind. Reason, we have said, is the ability of de- 
ducing unknown truths, from principles or propositions 
that are already known* This evidently appears, by the 
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foregoing account, where we see, that no proposition is 
admitted into, a syllogism, to serve as one of the pre- 
vious judgments on which the conclusion rests, unless it 
is itself a known and established truth, whose connex- 
ion w|th self-evident principles has been already traced.^ 

SSCTKW xi. 

Sclf-eindenS Truths^ the ultimate Foundation of all 

Science and Certainty, 

4 

There is yet another observation which naturally offers 
itsClL in consequence of the above detail, viz. that all the 
luKnmdge acquired by reasoning, how far soev? r- we 
carry our discoveries, is still built upon our intuitive per- 
ceptions. Towards the end of the last part, we divided 
propoutions into self^vident and demonstrable, and re« 
presented those of the self-evident kind, as the foundation 
on which the whole superstructure of human sci^ce 
rested. This doctrine is now abundantly confirmed by 
whiii has been delivered in the present chapter/ Wc^ 
have found, that every discovery of human reason, is the 
consequence of a train of syllogisms, which, when trac^ 
to their source, always terminate in self-evident percep* 
tions. When the mind arrives at these primitive truths, 
it pursues not its inquiries farther, as well knowing, that 
no evidence can exceed that which flows from an imme- 
diate view of the agreement or disagreement between its 
ideas. And hence it is, that in unravelling any part of 
knowledge, in order to come at the foundation on which 
it stands ; intuidve truths are always the last resort of 
the understancting, beyond which it aims not to advance^ 
but possesses its notions ii\ perfect security, as having 
now reached the very spring and fountain of idl science 
and certainty. 
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CHAP. II. 

OF THE SEVERAL KINDS OF REASONING, ANI> FIRST 
OF THAT BY WHICH WE DETERMINE THE GENE- 
RA AND SPEaES OF THINGS. 



SECTION I. 

Reasoning Tvfofold. 

We have endeavoured, in the foregoing chapter, to 
give as distinct a notion as possilde, of reasoning, and of 
the manner in which it is conducted. Let us now in* 
qttire a little into the discoveries made by this faculty^ 
fifiid what those ends are^ which we have principally in 
view in the exercise of it. All the aims of human rea- 
son may, in the general, be reduced to these two : I . To ^ 
rank things under those umversal ideas to which they 
truly belong ; and 3. To ascribe to them their several 
attributes and properties^ in consequence of that distri- 
bution.'' 

SECTION II. 

The fir it kind regards the Genera and Sfiecies of 

Things. 

' First, then, I say, that one great 'ami of human reason 
Is, to determine the genera and species of things. We 
have seen, in the first part of this treatise, how the mind 
proceeds in framing general ideas. We have alsoseen, 
in the second part, how, by means of these general ideas, 
we come by universal proposidons. Now, as in these 
universal propositions^ we affirm some property of a ge- 
nus or species, it is plain, that we cannot apply this pro- 
perty to particular objects, till we have first determined! 
whether they are comprehended under that general ideai 
ef which the property is affirmed. Thus thera are cer- 
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tain properdes belonging to all even numbersy which 
nevertheless cannot be applied te any particular ntimber, 
until we have first discovered it to be of the species ex- 
pressed by that general name. Hence reasoning begins 
with referring things-to their several divisions and daiseft 
in the scale of our ideas ; and as these divisions are all 
distinguished by peculiar names, we hereby learn to ^p- 
ply the terms expressing general conceptions^ to sifch 
particular objects, as come under our immediate obser- 
vation. 

SECTION III. 

'The SteprB by which we arrive at Conclusions of thim \ 

sort. 

Now, in order to arrive at these conclusions, by whicl\. 
the several objects of perceptions are brought undex^ 
general names, two things are manifestly necessary^. 
First, that. we take a view of the idea itself denoted by' 
that general name, and carefully attend to the distiii* 
guishing marks which serve to characterize it. Se^ 
•condly^ that we compare this idea with the object under 
consideration, observing diligently wherein they agre^ 
or differ. If the idea is found to correspond with the| 
particular object, we then, without hesitation, apply the; 
general name ; but if no such correspondence inter- 
venes, the conclusion must necessarily take a contrary 
turn. Let us, for instance, take the number eighty and 
consider by what step& we are led to pi^oneunce it anr 
even number. First, then, we call to mind the idea.sig<s 
nified by the expression, an. even number^ viz. that it is' 
a number divisible into two equal fiarts. We then com^ 
.pare this idea with the number eighty and finding them 
manifestly to agree, see at once the necessity of admit-^ 
ting the conclusion. These several judgments therer 
fore) transferred into language, and reduced to- Uie form 
of a syllogism, appear tlius ; 

Every number that may be divided into two cquid parts, is. 
numbtr. 
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The number eight may be divided into two equal parts. 
Therefore the number eight is aa even number. 

8BCTX0N tV. 

Th09€ Stefia always foiiowedi though infamiUar Coits 
wc do not always attend to them. 

I have made choice of this example, not so much for 
tlie sake of the conclusion) which is obvious enough, and 
might have been obtained without all that parade of 
words ; but chiefly because it is of easy comprehension, 
and. serves at the same time distinctly to exhibit the 
form of reasoning by which the understanding conducts 
itself in all instances of this kind. And here it may be 
observed, that where the general idea» to wluch particu- 
lar objects are referred, is very familiar to the mind, and 
frequently in view, this reference, and the application 
of the' general name, seem to be made without any appa- 
ratus of reasoning. When we see a horse in the fields^ 
or a dog in the street, we readily apply the name of the 
species ; habit, and a familiar acquaintance with the 
general idea, suggesting it instantaneousl}r to the mind. 
We are not, however, to imagine on this account, that 
the understanding departs from the usual rules of just 
thinking. A frequent repetition of -acts begets a habit ; 
and habits are attended with a certain promptness of ex- 
ecution, that prevents our observing the several steps 
and gradations, by wh:ch any course of action is accom- 
plished. But in other instances, where we judge not by 
precontracted habits, as when the general idea is very 
complex, or less familiar to the mind ; we always pro- 
ceed according to the form of reasoning established 
above. A goldsmith, for instance, who is in doubt d$ to 
any piece of metal, whether it be of the species called 
goldj first examines its properties, and then comparing 
them with the general. idea signified by that name, if he 
find a perfect cori'espondence, no longer hesitates under 
what class of metals to rank it. Now what is this, but 
following step by step those rules of reasoning) which we 
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bare befiire laid down as the standards, by which to re- 
gulate our thoughts in all conclusions of thb kind ? 

SECTION T. 

Tke Great Imftortance of thU Branch of Reasoning. 

Nor let it be imagined, that our researches here, bel 
cause in appeaiance bounded to the imposbg of generd 
names upon particular objects, are therefore trivid iai 
01 little consequence. Some of the nK»t considerabls 
dcMes among mankind, and such too, as nearly regai* 
their lives, interest, and happiness, turn wholly upon Owt 
article. Is it not the chief employment of our several 
courte of judicature, to determine, in particular insten- 
ccs, What » law, jusUce, and equity ? Of what import 
tance is it, m many cases, to decide aright, whether^ 
acuon shall be termed murder or manslaughter- We 
•ee, that no less than the lives and fortunes^ of men de- 
pend often upon these decisions. The reason ia plai& 
Actions, when once referred taa general idea, draw after 
them all that may be affirmed of that idea ; insomuch 
that the determining the species of actions, is all one 
yth determining what proportion of praise or dispraise, 
commendation or blame, &c ought to follow themf Fo7 
as It IS allowed that murder deserves death, by bringW 
any particular action under the head of murder, we j^ 
course decide the punishment due to it. 

SECTION VI. 

^nd the exact Observance of it firactised by JMathemA- 

ticians. 

But the great importance of this brancli of reasonine, 
rinl^r^jr?""^ °^ "•■' ^"'^ "rc«mspection, i^feS 

dent from the pracuce of the mathematicians. Eyerv one 
who has read £ucHd, knows, that he frequenUv St^ 

«uch and such directions. The figures thence resuto? 
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are often squaresy parallelograins, or rectangles. Yet 
Euclid never supposes this from their bare appearance, 
but alMrays tlemonstrates it upon the strictest principles 
of geometry. Nor is the method he talies, in any thing 
different from that described above. Thus, for instance^ 
having defined a square to be a figure bounded by four 
equal sides^ joined together at right angles ; when such 
«$ figure arises in any eonslruction previous to the de« 
iiiDn8trationt)f apropositiiM), he yet never calls it by that 
niitne^ until he has shown that the sides are equal, and 
aU its angles right ones. Now this is apparently the 
same form of reasoning we have before exhibited, in 
proving ei^t to be an even number ; as will be evident 
ta ai^ one who reduces it into a regular syllogism. I 
shati' only add, that when Euclid has thus determined the 
tfpecies of any figure, he is then, and not before, at liber* 
ty^toasitribe to it all the properties already demonstrated 
^that figure; and thereby render it subservient to the 
fistni« course of hisreasonbg. 

SECTION VII. 

Fixred and invariable Ideasj with a steady afifllication of 
. JVamesj renders this part of Knowledge both easy and 
certain, 

^ Having thus sufficiently explsdned the rules by which 
we are to' conduct ourselves, in ranking particular ob- 
jects under general ideas, and show their conformity to 
the practice and manner of the mathematicians ; it re- 
mains only to observe, that the true way of rendering 
ffiis part of knowledge both easy and certain, is, by ha- 
bituating ourselves to clear and determinate ideas, and 
keeping them steadily annexed to their respective 
names. For as all our aim is, to apply general words 
might, if these words stand for invariable ideas, that are 
fierfectly known to the mind, and can ,be readily distuv- 
^ished upon occasion, there will be little danger of misr- 
take or error in our reasonings* Let us supfX)se, that 
t^ e»aEiaiiiiiig any object) and carrying oiir attention sue- 
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cessively from one part to another, we have acquainteS 
ourselves with the several particulars observable in It. 
If among these we find such as constitute some general 
idea, framed and settled beforehand by the understand^ 
ing, and distinguished by a particular name ; the resent* 
Wance, thus known and perceived, necessarily deter^ 
mines the species of the object, and thereby gives it a 
right to the name by which that species is odled. ThnS) 
four equal sides joined together at right angles, mate 
up the notion of a square. As this is a fixed and mvi^' 
riable idea, without which the general name catonot be 
applied, we never call any particular figure a square^ un- 
til it appears to have these several conditions ; and con- 
trarily, wherever a figure is found with these conditions, 
it necessarily takes the name of a square. The same 
will be found to hold in all our other reasonings of this 
kind ; where nothing can create any difficulty but the 
want of settled ideas. If, for instance, we have not de- 
termined within ourselves, the pi^cise notion denoted by 
the word manslaughter^ it will be impossible for us to 
decide, whether any particular action ought to.bear th<tf 
name : because, however nicely we examine the action 
itself, yet, being strangers to the general idea with which 
it is to be compared, we are utterly unable to judge of 
their agreement or disagreement. But if we take cai*e 
to remove this obstacle, and distinctly trace the two 
ideas under consideration, ail difficulties vanish, and the 
resoludon becomes both easy and certain. 

SECTION vin. 

By 9uch a Conduct^ Certainty and Demonstration might 
be Introduced into other Parts of Knowledge as well 
as Mathematics* 

Thus we see of what importance it is, towards the im- 
provement and certsunty of human knowledge, that we 
accustom ourselves to clear and determinate ideas, and a 
steady application of words. Nor is this so easy a task 
a$ som^ may, perhaps, be apt to imag:ine } it requiring 
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iloth a comprehensive understanding, and great com« 
inaod of attentiony to settle tke precise bounds of our 
ideas, when they grow to be very complex, and include 
a multitude of particulars. Nay, and after these limits 
are duly iixedy there is a certain quickness of thought 
jtfid extent of mind required towards keeping the several 
parts in view, that in comparing our ideas one with ano- 
ther, none of them may be overlooked. Yet ought not 
tll^se difficulties to discourage us ; though great, they 
s^ not unsurmountable, and the advantages arising from 
success will amply recompense our toil.* The certainty 
an^ easy application of mathematical knowledge is whol- 
ly Qwing to the exact observance of this rule. And I 
,^in apt to imagine, that if we were to employ the same 
care- about all our other ideas, as mathematicians have 
4one about tliose of number and magnitude, by forming 
^em into exact combinations, and distinguishing these 
combinations by particular names, in order to keep them 
<9t3eady and invariable ; we would soon have it in our 
power to introduce certainty and demonstration into 
other parts of human knowledge. 



CHAP. III. 

OF REASOJ^I^TG AS IT REGARDS THE POWERS AND 
PROPERTIES OF THINGS, AND THE RELATIONS OP 
OUR GENERAL IDEAS. 



SECTION I. 

The Distinction of Reasonings as it regards the Sciences^ 
and as it concerns common Life, 

Ws come now to the second great end which men 
have in view in their reasonings, namely, the discover* 
ing and ascribing to things their several attributes and 
l^roperties. And here it will be necessary to distinguish 
between reasoning) aa it regards the sciences^ and as it 

o 
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concerns common life. In the sdencesy our reason n 
employed chiefly about universal truths, it being bjr tbeot 
alone that the bounds of human knowledge are enlarged* 
Hence the division of things, into various classes, called 
otherwise genera and species. For these uniTersal ideas» 
being set up as the representatives of many particular 
thingS) whatever is affirmed of them, may also be affirm- 
ed of ail the individuals to which they belong. Murder^ 
for instance, is a general idea, representing a certain 
species of human actions. Reason teli us, that the pun- 
ishment due to 4t is deaths Hence every particular ac- 
tion coming under the notion of murder j has the pun- 
ishment of ^ro< A allotted to it. Here then we apply th^ 
geneitil truth to some obvious instance, and this b what 
properly constitutes the reasoning of common life. For 
men in their ordinary transactions and intercourse one 
with anotheri have for the most part to do only with par- 
Ucular objects. Our friends and relations, their charac- 
ters and beliaviours, the constitution of the several bodies 
that surround \x%% and the uses to which they may heap- 
plledi are what chiefly engage our attention. In all 
these we i^eason about particular things ; and the whole 
result of our reasoning is, the applying the general truths 
of the sciences to the ordinary transactions of human 
Ufo* When we see a viper, we avoid it. Wherever 
we have occai^on for the forcible action of water, to 
move a body that makes considerable resistance, we take 
care to convey it in such a manner, that it shall fall upon 
the object with impetuosity. Now all this happens, in 
coniequence of our fiimiliar and ready application of 
these two general truths : the 'bite qf a vijier is mortal : 
Wttr/iilitftf on a tody with imfietuo^ityy acts very for* 
tihiy lenNrrc^ tetting^ ii in motion. In like manner, if we 
set ourselves to consider any particular character, in or* 
der to determine the share of praise or dispraise that be- 
longs to it, our great concern is, to ascertain exactly the 
proportion of virtue and vice The reason is obvious. 
A just determination, in all esses of thb kind, depends 
enuie^ upon an application of these maxims of morali*^ 
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ty : virtuous actions deserve praise : vicious actions dt-^ 
serve blames 

SECTION XI. 

Tlie Stefis by which we firoceed in the Reasoning of com* 

mon Life. 

Hence it appearS) that reaspning, as it regards com* 
mon life^ is no more than tiie ascribing the general pro- 
perties of things to those several objects with which we 
are immediately concerned, according as they are found 
to be of that particular division or class to which the pro«> 
perties belong. The steps, then, by which we proceed, 
are manifestly these : First, we refer the object under 
consideration to some general idea or class of things. 
We then recollect the several attributes of that general 
idea ; and, lastly, ascribe all those attributes to ^e pre« 
sent object. Thus in considering the character of Sem- 
fironiusi if we find it to be of the kind called virtuous ; 
when we at the same time reflect, that a virtuous cha- 
racter is deserving of esteem, it naturally and obviously 
follows, that Semfironius is so too. These thoughts 
put into a syllogism^ in order to exhibit tiie form of rea- 
soning here required, runs thus : 

Every virtuous man is worthy of esteem. 

Semprxmiua is a virtuous man : 

Therefore Sempronitu is worthy of esteem. 

SECTION III. 

The Connexion and Defiendenee of the two grand 
Branches of Reasoning one u/ion another. 

By this syllogism it appears, that before we affirm any 
thing of a particular object, that object must be referred 
to some general idea. Semfironius is pronounced worthy 
of esteem, only in consequence of his being a virtaous 
man, or coming under that general notion. Hence we 
sec the necessary connexion of the various parts of rea- 
soning; and the dependence- they have one upon another. 
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The deterroiniDg the genera and species of things i^ as 
we have said, one exercise of human reason ; and here 
we find that this exercise is the first in order, and previ* 
ous to the other, which consists in ascribing to them 
their powers, properues, and relations. But when we 
have taken this previous step, and brought particular ob« 
jects under general names ; as the properties we as* 
cribe to them are no other than those of the general idea, 
it is plain, that in order to a successful progress in this 
part of knowledge, we must thoroughly acquaint our- 
selves with the several relations and attributes of theso 
our general ideas. When this is done, the other part 
will be easy, and require scarce any labour of though^ 
as being no more than an application of the general form 
of reasoning represented in the foregoing syllogism. 
Now, as we have already sufficiently shown, how we are 
to proceed in determining the genera and species of 
things, which, as we have said, is the previous step to 
this second branch of human knowledge ; all that is far- 
ther wanting to a due explanation of it is, to offer some 
considerations, as to the manner of investigating the 
general relations of our ideas. This is the highest ex- 
ercise of the powers of the understanding, and that by 
means whereof, we arrive at the discovery of universal 
truths ; insomuch that our deductions in this way, con- 
stitute that particular species of reasoning which, we 
h$ive before siud, regards principally the sciences. 

SECTION IV, 

Two nings required to make a good Reasoner. 

But that we may conduct our thoughts with some or« 
der and method, we shall begin with observing, that the 
relations of our general ideas are of two kinds. Either 
such as immediately discover themselves, upon com- 
paring the ideas one with another ; or such as, being 
more remote and distant, require art and contrivance to 
bring them into view. The relations of the first kind, 

rjiish us with intuitive and self-evident truths : those 
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of the second are traced by reasoning, and a due appli-^ 
cation of intermediate ideas. It is of this last kind that 
we are to speak here, having dispatched what was neces- 
sary with regard to the other in the second part As 
therefore, in tracing the more distant relations of things, 
we must always have recourse to intervening ideas, and 
are more or less successful in our researches, according 
\o our acquaintance with these ideas, and ability of apply- 
ing them ; it is evident, that to make a good reasoner, 
two things are principally required* PirHj an extensive 
knowledge of those intermediate ideas by means of whick 
things, may be compared one with another. Secondfyf 
tbe skill and talent of applying them happily, in all part* 
tkular instances that come under ^nsideration. 

SECTION y. 

First ^ an extensive Knowledge of intermediate Ideas » 

First) I say, that in order to our successful progress 
ia reasoning, we must have an extensive knowledge of 
diose intermediate ideas by means of which things may 
be compared one with another. For as it is not every 
idea that will answer the purpose of our inquiries, but 
such only as are peculiarly related to the objects about 
which we reason, so as by a comparison with them, to 
furnish evident and known truths ; nothing is more ap;- 
parenti than that the greater variety of conceptions we 
can call into view, the more likely we are to find some 
among them that will help us to the truths here required. 
And indeed it is found to hold in experience, that in pro* 
portion as we enlarge our view of things, and grow ac« 
quunted with a multitude of different objects, the reason- 
ing quality gathers strength. For by extending our 
sphere of knowledge, the mind acquires a certain force 
and penetration, as being accustomed to examine the 
several appearances of its ideas^ and observe what light 
they C48t one upon another. \ 
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SECTION ri. 

To excel in any one Branch of Learning j we must in 
general be acquainted with the whole circle of Arta 
and Sciencea, 

And this I take to be the reason, that in order to excel 
remarkably in any one branch of learning, it is necessary 
to have at least a general acquaintance with the whole 
circle of arts and sciences. The truth of it is, all the 
tarious divisions of human knowledge are very near- 
ly related among themselves, and innumerable instances 
nerve to illustrate and set off each other. And although 
it is not to be denied, that by an obstinate application to 
one branch of study, a man may make considerable pro- 
gress, and acquire some degree of eminence in it ; yet 
his views will be always narrow and contracted, and 
he will want that niasterly discernment which not 
only enables us to pursue our discoveries with ease, but 
also in laying them open to others, to spread a certain 
brightness around them. I would not, however, here be 
understood to mean, that a general knowledge alone is 
sufficient for all the purposes of reasoning. I only re- 
commend it as proper to give the mind a certain sagaci- 
ty and quickness, and qualify it for judging aright in the 
ordinary occurrences of life. But when our reasoning 
regards a particular science, it is farther necessary, that 
we more nearly acquaint ourselves with whatever relates 
to that science. A general knowledge is a good prepara- 
tion, and enables us to proceed with ease and expe<fitioB 
in whatever branch of learning we apply to. But then 
in the minute and intricate questions of any science, we 
are by no means qualified to reason with advantage, until 
we have perfectly mastered the science to which they 
belong ; it being hence chiefly that we are furnished with 
those intermediate ideas, which lead to a just and suc- 
cessful solutioiv 
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SECTION Vlt. 

Why MathemaHcianB sotnetitneB answer not the Exfiec- 
tation their great Learning raises. 

And here, as it comes so naturally in my way, I can-* 
not avoid taking notice of an observation that is frequent- 
'\f to be met with, and seems to carry in it at first sight 
'Something very strange and unaccountable. It is, in 
short, this, that mathematicians, even such as are allow- 
ed to excel in their own profession, and to have discover- 
ed themselves perfect masters in the art of reason- 
ing, have not yet been always happy in treating upon 
other subjects ; but rather fallen short, not only what 
might naturally have been expected from them, but of 
many writers much less exercised in the rules of the ar- 
gumentation. This will not appear so very extraordina- 
ry, if we reflect on what has been hinted above. Mathe- 
matics is an engaging study : and men who apply them- 
selves that way, so wholly plunge into it, that they are for 
the most but little acquainted with other branches of 
knowledge When, therefore, they quit their favourite 
subject, and enter upon others, that are in a manner new 
and strange to them, no wonder If they find their inven- 
tion at a stand. Because, however perfect they may be 
in the art of reasoning, yet wanting here those interme- 
diate ideas which are necessary to furnish out a due 
train of pro()Ositions, all their skill and ability fails them. 
For a bare knowledge of the rules is not sufficient. We 
must &rtheT have materials whereunto to apply them. 
And when these are once obtained, then it is that an able 
reasoner discovers his superiority, by the just choice he 
makes, and a certain masterly disposition, that in every 
step of the procedure carries evidence and conviction 
along with it. And hence it is, that such mathematicians 
as have of late years applied themselves to other sciences, 
and not contented with a superficial knowledge, endea- 
voured to reach their inmost recesses ; such mathema- 
ticians^ I say, havC) by mere strengdi of mind, and 
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a happy application of geometrical reasoning, carried 
their discoveries £ir beyond what was heretofore judged 
the utmost limits of human knowledge. This is a truth 
abundantly known to all who are acquainted with the late, 
wonderfuiimprovements in natural philosophy. 

SECTION VIII. 

Secondly J the Skill qfafiftlying Intermediate Ideas hafifii^ 

ly in fiarticular instances* *** 

I come now to the second thing required, in order, to an 
successful progress in reasoning, namely, the skill and 
talent of applying intermediate ideas happily in all parti^ 
cular instances that come under consideration. And hei^ 
I shall not take up much time in laying down rules aad- 
precepts, because I am apt to think they would do but W^i 
tie service. Use and exercise are the best instructors in^ 
the present case : and whatever logicians may boast, o£ 
being able to form perfect reasoners by book and rule, j^ 
we find by experience, that the study of their precept^/ 
does not always add any great degree of strength to the^ 
understanding. In short, *tis the haUt alone of reasoning 
that m&kes a reasoner. And therefore the true way to 
acquii*e this talent, is, by being much conversant in those 
sciences where the art of reasoning is allowed to reign in' 
the greatest perfecuon* Hence it was, that the ancients^ 
who so well understood the manner of forming the mindf ^ 
always beg^n with mathematics as the foundation of their 
philosophical studies. Here the understanding is by dch 
grees habituated to truth, contracts insensibly a certaiii' 
fondness for it, and learns never to yield its assent to 9Xif\ 
proposition, but where the evidence is sufBcient to pro* 
duce full conviction. For this reason, Flato has called 
mathematical demonstrations the cathartics or purgatives- 
of the soul, as being the proper means to cleanse it frona. 
error, and restore that natund exercise of its faculties i|if 
which just thinking consists. And indeed I believe it wiU 
be readily allowed, that no science furnishes so many iiv* 
stances of a happy choice of intermediate ideas, and a de^** 
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terousT application of them, for the discovery of tnith and 
enlargement of knowledge. 

SECTION IX* 

The Study of Mathematical Demonstrations of great 

avail in this respect. 

If, therefore, we would form our minds to a habit of 
veasoning closely and in trsun, we cannot take any more 
certain method, than the exercising ourselves in mathe-* 
xnatical demonstrations, so as to contract a kind of famili* 
arity with them ; << not that we look upon it as necessary^ 
fto use the words of the great Mr, Locke) that all men 
should be deep mathematicians, but that, having got the 
way of reasoning which that study necessarily brings the 
mind to, they may be able to transfer it to other parts of 
knowledge, as they shall have occasion. For in all sorts of 
reasoning every single argument should be managed as a 
mathematical demonstrauon, the connexion and depen- 
dence of ideas should be followed, till the mind is brought 
to the source on which it bottoms, and can trace the co- 
herence through the whole train of proofs. It is in 
the general observable, that the faculties of our souls are 
improved and made useful to us just after the same man- 
ner as our bodies are. Would you have a man write or 
paint, dance or fence well, or perform any other manual 
operation, dexterously and with ease ? Let him have ever 
so much vigour and activity, suppleness and address 
naturally, yet no body expects this from him, unless he 
has been used to it. and has employed time and pains in 
£ishioning and forming his hand, or outward parts to 
these motions. Just so it is in the mind ; would you 
have a man reason well, you must use him to it betimes^ 
exercise his mind in observing the connexion of ideas, 
and following them in train. Nothing does this better 
than mathematics ; which, therefore, I think should be 
taught all those who have the time and opportunity, not 
so much to make them mathematicians, as lo n^ake them 
reasonable creatures ; for though we all call ourselves soy 
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because we are born to it, if we please ; yet we may truly 
say, nature gives us but the seeds of it. We are born to 
be, if we please, rational creatures ; but *tis use and exer- 
cise only that makes us so, and we are indeed so, no far- 
ther than industry and application has carried us/' Con-* 
duct of the Understanding, 

SECTION X. 

v^» also of suck jluthors on other Subjects^ as are disttn*- 
guishedfor Strength and Justness of Reasoning, 

But although the study of mathematics be, of all 
others, the most useful to form the mind and give it aa 
early relish of truth, yet ought not other parts of philoso* 
phy to be neglected. For there also we meet with many 
opportunities of exercising the powers of the under- 
standing ; and the variety of subjects naturally lead us 
to observe all those different turns of thinking that are 
peculiarly adapted to the several ideas we examine, and 
the truths we search after. A mind thus trained, ac- 
quires a certain miastery over its own thoughts, insomuch 
that it can range and model them at pleasure, and call 
such into view as best suit its present designs. Now in 
this the whole art of reasoning consists, from among a 
great variety of diiferent ideas, to single out those that 
are most proper for the business in hand, and to lay 
them together in such order, that from plain and easy 
beginnings, by gentle degrees, and a continual train of 
evident truths, we may be insensibly led on to such dis- 
coveries, as at our first setting out, appeared beyond the 
reach of the human understanding. For this purpose, 
besides the study of mathematics before recommended, 
we ought to apply ourselves diligently to the reading 
of such authors as have distinguished themselves for 
strength of reasoning, and a just and accurate manner 
of thinking. For it is observable, that a mind exercised 
and seasoned to truth seldom rests satisfied in a bar^ 
contemplation of the arguments offered by others, but 
will be frequently assaying Us own strengthi and pursu- 



ELEMENTS OF LOGia 167 

ing its discoveries upon the plan it is most accnstomeci 
to. Thus we insensibly contract a habit of tracing truth 
from one stage to another, and of investigating those 
general relations and properties which we afterwards as- 
cribe to particular things, according as we find them 
comprehended under the abstract ideas to which the 
properties belong. And thus having particularly shown 
how we are to distribute the several objects of nature 
under general ideas, what properties we are to ascribe 
to them in consequence of that distribution, and how to 
trace and investigate the properties themselves ; I think 
I have sulliciently explained all that is necessary towards 
a due concepUon of reasoning, and shall therefore herp 
conclude this chapter. 

»-■■.. ' _ ' . — 

CHAP. IV. 

OF THE FORMS OF SYLLOGISMS. 



SECTION I. 

The Figure* of SyllogUma, 

HiTRE&To we have contented ourselves with a gene- 
ral notion of syllogisms, and of the parts of which they 
consist It is now time to enter a little Inore particular- 
ly into the subject, to examine their various forms, and 
to lay open the rules of argumentation proper to each; 
In the syllogisms mentioned in the foregoing chapters, 
we may observe, that the middle term is the subject, of 
the major proposition, and the predicate of the minor. 
This disposition, though the most natural and obviousi 
is not, however, necessary ; it frequently happening that 
the middle term is the subject in both the premises, or 
the predicate in both ; and sometimes, directly contrary 
to its disposition in the foregoing chapters, the predicate 
in the major ^ and the subject in the minor. Hence the- 
distinctioa of syllogisms into various kinds> calledy?^«re* 
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'by logicians. For figure^ according to their use of the 
word, is notlung else but the order and disposition of the 
middle term in any syllogism. And as this disposition 
is, we see, four-fold, so the figures of syllogisms thence 
arising are four in number. When the middle term is 
the subject of the major proposition, and the predicate 
of the minorj we have what is called the fir%t figure. If 
on the other hand, it is the predicate of both the premi- 
ses, the syllogism is said to be in the second figure. 
Again, in the third figure^ the middle term b the subject 
of the two premises. And lastly, by making it the pre- 
dicate of the major J and subject of the minor^ we obtain 
syllogisms in the fourth figure. 

SECTION II. 

The Moods of Syllogisms. 

But besides this four-fold distinction of syllogismsi 
there is also a £mher subdivision of them in every figure, 
aridng from the quantity and quality^ as they are csdled, 
of the propositions By quantity we mean the consider- 
ation of propositions as universal or particular ; by quali^ 
ty as affirmative or negative. Now as in all the several 
dispositions of the middle term^ the proposidons, of which 
a syllogism consists, may be either universal or particu- 
lar, affirmative or negative ; the due determination of 
these, and so piAtuig them together as the laws of argu- 
mentation require, constitute what logicians call the 
moods of syllogisms. Of these moods there are a deter- 
minate number to every figure, including all the possible 
ways in which propositions differing in quantity or qtut" 
Uty can be combined, according to any disposition of the 
middle term, in order to arrive at a just conclusion. The 
shortness of the present work will not allow of entering 
into a more particular description of these several dis- 
tinctions and divisions. I shall therefore content myself 
with referring the reader to the Fort Royal art of think'" 
ingj where he will find the moods 9S)id figures of syllo- 
gisms distinctly explained, and the rules proper to eacji 
very neatly demonstrated. 
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SECTION III. 

Foundation of the other Divisions of Syllogisms. 

The division of syllogisms, according to mood and 
figure, respects those especially, >^hich are known by 
the name of plain simple syllogisms ; that is, which are 
bounded to three propositions, all simple, and where the 
extremes and middle term are connected, according to 
the rules laid down above. But as the mind is not tied 
down to any one precise form of reasoning, but sometimes 
makes use of more, sometimes of fewer premises, and 
often takes in compound and conditional propositions, it 
may not be amiss to take notice of the different forms 
derived from this source, and explain the rules by which 
the mind conducts itself in the use of them. 

SECTION IV. 

Conditional Syllogisms^ 

When, in any syllogism, the major is a conditional 
proposition, the syllogism itself is termed conditional. 
Thus : 

If there is a God, he ought to be worshipped. 

But there is a God : 

Therefore he ought to be worshipped. 

In this example, the major or first proposition, is, we 
&ee, conditional, and therefore the syllogism itself is also 
of the kind called by that name. And here we are to ob- 
serve, that all conditional propositions are made up of 
two distinct parts ; one expressing the condition upon 
which the predicate agrees or disagrees with the subject, 
as in this now before us, (/* there is a God ; the other 
joining or disjoining the ssdd predicate and subject, as 
here, he ought to be worshifified. The first of these parts, 
or xJtm. which implies the condition, is called the antece^ 
dent ; the second, where we join or disjoin tiie predicate 
^d subject, has Uie name of the consequent. 

V 
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SECTION V. 

Ground of Illation in conditional Syllogisms. 

These things explained, we are farther to observei 
that in all propositions of this khid, supposit^g them to be 
exact in point of foim, the relation between the antece- 
dent and consequent, must ever be true and real ; that 
is, the antecedent must always contain some certain or 
genuine condition which necessarily implies the conse- 
quent ; for otherwise, the pi*oposition itself will be false* 
and therefore ought not to be admitted into our reason- 
ings. Hence it follows, that when any conditional pro- 
position is assumed, if we admit the antecedent of that 
'proposition, we must, at the same^time, necessarily ad- 
mit the consequent : but if we reject the consequent, we 
are, in like manner, bound to reject also the antecedent. 
For as the antecedent always expresses some condition 
which necessarily implies the truth of the consequent; 
by admitting the antecedent, we allow of that condition, 
and therefore ought also to admit the consequent. In 
like manner, if it appears tliat the consequent ought to 
be rejected, the antecedent evidently must be so too ; 
because, as we just now demonstrated, the admitting of 
the antecedent would necessarily imply the admission 
also of the consequent. 

SECTION YI. 

The two Moods of Conditional Syllogism, 

From what has been said, it appears, that there are 
two ways of arguing in hyfiot/ietical syllogism, which 
lead to a certain and unavoidable conclusion. For as the 
major is always a conditional proposition, consisting of 
an antecedent and a consequent ; if the minor admits the 
antecedent, it is plain, that the conclusion must admit 
the consequent. This is called arguing from the admis* 
sionof the antecedent to the admission of the consequent, 
and Constitutes that mood or specie^ of kyfiothetical syl- 
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logisms, which is distinguished in the schools by the 
name of the modus fionena^ inasmuch as by it the whole 
conditional proposition, both antecedent and consequent, 
is established. Thus, 

' If God is infinitely wise, and acts with perfect freedom, he 
does nothing but what is best. 

But God IS infinitely wise, and acts with perfect freedom : 

Therefore he does nothing but what is best. 

Here we see [the antecedent or first part of the con- 
ditional proposition is established in the minor ^ and the 
consequent or second part in the conclusion ; whence 
the syllogism itself is an example of the modus fionena. 
But if now we on the contrary suppose, that the minor 
rejects the consequent, then it is apparent, that tlie con- 
clusion must also reject the antecedent. In this case we 
are said to argue from the removal of the consequent to 
the removal of the antecedent ; and the particular mood 
or species of syllogism thence arising is called by lo- 
gicians the modus tollens ; because in it, both antece- 
dent and consequent are rejected or taken awayy as ap- 
pears by the following example : 

If God were not a Being of infinite goodness, neither would 
he consult the happiness of his creatures 
But God does consult the happiness of his creatures : 
Therefore he is a Being of infinite goodness. 

SECTION vir« 

They include all the Legitimate Ways of Arguing, 

These two species take in the whole class of conditional 
syllogisms, and incliKle all the possible ways of arguing 
that lead to a legitimate conclusion ; because we cannot 
here proceed by a contrary process of reasoning, that is, 
from the removal of the antecedent to the removal of the 
consequent, or from the establishing of the consequent to 
the establishing of the antecedent. For although the an- 
tecedent always expresses some real condition, which, 
once admitted, necessarily implies the consequent, yet it 
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does not followy that there b therefore no other condition ; 
und if $o, then, after removing the antecedent, the con- 
sequent may still hold, because of some other determina- 
tion that infers it. When we say : If a atone is exfioaed 
aome time to the ray a of the aurty it vfiil contract a certain 
degree of heat ; the proposition is certainly true, and, ad- 
mitting the antecedent) we must also admit the conse- 
quent. But as there are other ways by which a stone 
may gather heat, it will not follow from the ceasing of the 
before-mentioned condition, that therefore the conse- 
quent cannot take place. In other words, we cannot ar- 
gue, but the atone has not been expoaedto the rays of the 
sun ; therefore neither has it any degree of heat ; inas- 
much as there are a great many other ways by which 
heat might have been communicated to it. And if we 
cannot argue from the removal of the antecedent to the 
i*emoval of the consequent, no more can we from the ad- 
mission of the consequent to the admission of the ante- 
cedent. Because, as the consequent may flow from a 
great variety of different suppositions, the allowing of it 
docs not determine the precise supposition, but only that 
some of them must take place. Thus in the foregoing 
propositions, if a stone is exfiosed some time to the raya 
of the sunj it will contract a certain degree of heat : ad- 
mitting the consequent, viz. that it has contracted a cer^ 
tain degree ofheat^ we are not therefore bound to admit 
the antecedent, that it has been some time exposed to the 
rays of the sun ; because there are many other causes 
whence that heat may have proceeded. These two ways 
of arguing, therefore, hold not in conditional syllo- 
gisms. Indeed, where the antecedent expresses the only 
condition on which the consequent takes place, there they 
may be applied with safety ; because, wherever that con- 
dition is not, we are sure that neither can the consequent 
be, and so may argue from the removal of the one to the 
removal of the other ; as, on the contrary, wherever the 
consequent holds, it is certain that the condition must also • 
take place ; which shows, that by establishing the conse- 
i)uent, we at the same time establish the antecedent. But 
as it is a very particular case, and that happens but sel« 
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doni) it cannot be extended into a general rule, and there- 
fore affords not any steady and universal ground of reason- 
ing upon the two foregoing suppositions. 

SECTION VIII. 

The manner qf Arguing in Disjunctive Syllogisms, 

As from the major* a being a conditional proposition, 
we obtain the species of conditional syllogisms ; so where 
it is a disjunctive proposition, the syllogism, to which 
it be]ongS) is called diKJuncdve^ as in the following ex- 
axnpie : 

The world is either self-existent, or the work of some finite 
or of some infinite being". 

But it is not self-existent, nor the work of a finite being" : 
Therefore it is the work of an infinite being*. "• 

Now a disjunctive proposition is that where of seve- 
ral predicates we affirm one necessarily to belong to the 
subject, to the exclusion of all the rest, but leave that 
particular one undetermined. Hence it follows that as 
soon as we determine the particular predicate, alt the rest 
are of course to be rejected ; or if We reject all the pre- 
dicates but one^ that one necessarily lakes place. When, 
therefore, in a disjunctive syllogism, the several predi- 
cates are enumerated in the major — if the minor estab- 
lishes any one of these predicates, the conclusion ought 
to remove all the rest ; or if, in the minor., all the predi- 
cates but one are removed, the conclusion must neces- 
sarily establish that one* Thus in the disjunctive syllo- 
gism given above, the major affirms one of three predi- 
cates to belong to the earth, viz. self -existence^ or that it 
is the work of a Jinite or that it is the work of an infinite 
being. Two of these predicates ai'e removed in the 
minor J viz. aelfexiatencty and the work of a finite being. 
Hence the conclusion necessai^ily ascribes to it the third 
predicate, and affirms, that it is the work of an infinite 
being. If now we give the syllogism another tuiii, inso- 
much that the minor may establish one of the predicates, 

t2 
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by afBrming^thc earth to be the ftroduction of an infinite 
btin^^hen the conclusion must remove tlie other two, 
asseiting it to be neither self existent^ nor the vfork of a 
finite being. These are the forms of reasoning in this 
species of syllogisms, the justness of which appears at 
first sight ; and that there cun he no other, is evident from 
the very nature of a disjunctive proposition. 

SECTION IX. 

Imfierfect or mutilated Syllogisms. 

* 

In the several lands of syllogisms hitherto menUoned, 
we may observe, that the p^rts are complete ; that is, the 
three propositions of which they consist are represented 
in form. But it often happens, that some one of the pre- 
mises is not only an evident truth, but also familiar, and 
in the minds of all men ; in which case it is usually omit- 
ted, whereby we have an imperfect syllogism, that seems 
to be made up of only two propositions. Should we, for 
instance, argue in this manner : 

Every man is mortal : 
Therefore every king is mortal : 

the syllogism appears to be imperfect, as consisting but 
i)f two propositions ; yet it is really complete, only the m/- 
hor [every king is a ma 72] is omitted and left to the reader 
to supply, as being a proposiuon $0 fomiiiar and evident, 
that it cannot escape him • 

SECTION X. 

Mnthymemea. 

These seemingly imperfect syllogisms are called ««• 
thymemes, and occur very frequently in reasoning, espe- 
cially where it makes a part of common conversation. 
Nay, there is a particular elegance in them, because not 
displaying the argument in all its parts they leave some- 
what to the exercise and invention of the mind. By this 
means vc are put upon excrUng ouraelves, and seem to 
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share in the discoveiy of what is proposed to us. Now, 
this is the great secret of fine writing, so to frame and 
put together our thoughts, as to give mil play to the rea- 
der's imagination, and draw him insensibly into our very 
views and course of reasoning. This gives a pleasure 
not unlike to that which the author himself feels in com- 
posing. It besides shoitens discourse, and adds a cer- 
tain force and liveliness to our arguments, when the 
words in which they are conveyed, favour the natural 
quickness of the mind in its operations, and a single ex- 
pression is left to exhibit a whole train of thoughts. 

SECTION XI. 

Ground of Reasoning in immediate Consequences. 

But there is another species of reasoning with two prc^ 
positions, which seems to be complete in itself, and 
where we admit the conclusion, without supposing any 
tacit or suppressed judgment in the mind, from which it 
follows sylogistically. This happens between proposi- 
tions where the connexion is such, that the admission of 
the one, necessarily, and at the first sight implies the ad- 
mission also of the other. For if it so falls out, that the 
proposition, on which the other depends, is self-evidenty 
we content ourselves with barely affirming it, and infer 
that other by a direct conclusion. Thus, by admitting an 
universal proposition, we are forced also to admit of all 
the particular propositions comprehended under it, this 
))eing the very condition that constitutes a proposition 
universal. If then that universal proposition chances to 
be self-evident, the particular ones follow of course, with- 
out any farther train of reasoning. Whoever allows, for 
instance, that things equal to one and the same thing are 
equal to one another^ must at the same time allow, that 
two triangles, each equal to a square whose side is three 
inchesy are also equal between themselves. This argu* 
ment therefore, 

'Things equal to one and the same tbing> are equal to on^ 
wiother; 
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Therefore those two triangles, each equal to the square of a 
line of three inches, are equal between themselves, 

is complete in its kind) and contauns all that is necessary 
towards a just and legitimate conclusion. For the first 
or universal proposition is self-evident, and therefore re- 
quires no iarther proof. And as the truth of the particH- ' 
lar is inseparably connected with that of the uuivei*sal, 
it follows from it by an obvious and unavoidable conse- 
quence. 

SECTION XII. 

jlll reducible to Syllogisms of Home onefwrm or other. 

Now in all cases of this kind, where propositions are 
deduced one from another, on account of a known and 
evident connexion, we are said to reason by immediate 
consequence. Such a coherence of propositions, mani- 
fest at first sight, and forcing itself upon the mind, fre- 
quently occurs in reasoning. Logicians have explained 
at some length, the several suppositions upon which it 
takes place, and allow of all immediate consequences that 
follow in conformity to them. It is, however, observable, 
that these arguments, though seemingly complete, be- 
cause the conclusion follows necessarily from the single 
proposition that goes before, may yet be considered as 
I'eal enthymemes^ whose major ^ which is a conditional 
proposition, is wanting. The syllogism but just mention- 
ed, when represented according to this view, will run. aa 
follows : 

^ If things equal to one and the same thing ^re equal to one 
another ; these two triangles, each equal to a square whose 
side is three inches, are also equal between themselves. 

But things equal to one and tlte same thing, are equal to one 
another : 

Tlierefore also these triangles, &.c. are equal between them- 
selves. 

This observation will be found to hold in all immedi- 
ate consequences whatsoever^ insomuch that they are in 
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fact no more than entbymemes of hypothetical syllogiBms. 
But then it is particular to them, that the ground on which 
the conclusion rests, namely, its coherence with the mi- 
nor> is of itself apparent, and seen immediately to flow 
from the rules and reasons of logic. As it isy therefore, 
entirely unnecessary to express a self-evident connexion} 
the major, whose office that is, is constantly omitted ; 
nay, and seems so veiy little needful to enforce the con- 
clusion, as to be accounted commonly no part of the ar- 
gument at all. It must indeed be owned, that the fore- 
going immediate consequence might have been reduced 
to a simple, as well as an hypothetical syllogism. This 
'will be evident to any one who gives himself the trouble 
to make the experiment. But it is not my design to en- 
ter farther into these niceties, what has been said suffi- 
cing to show, that all arguments consisting of but two 
propositions, are real entbymemes, and reducible to com- 
plete syllogisms of some one form or other. As, there- 
forc) the ground on which the conclusion rests, must 
needs be always the same with that of the syllogisms to 
which they belong, we have here an universal criterioni 
whereby at all times to ascertain the justness and validity 
of our reasonings in this way. 

SECTION XIII. 

A Sorites offilain simfile Syllogisms. 

The next species of reasoning we shall take notice of 
here) is what is commonly known by the name of a sorites. 
This is a way of arguing, in which a great number of 
propositions are so linked together, that the predicate of 
one becomes continually the subject of the next follow- 
ing, untir at last a conclusion is formed, by bringing to- 
gether the subject of the first proposition and the predi- 
cate of the last. Of this kind is the following argument ; 

God is omnipotent. 

An omnipotent being can do every thing possible. 
• He that can do every thing possible, can do whatever in- 
volves not a contradiction. 

Therefore God can do whatever involves not a contradictioii. 
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. This particular combmation of propositibns may be 
continued to any length we please, without in the least 
weakening the ground upon which the conclusion rests. 
The reason is, because the sorites itself may be resolved 
into as many simple syllogisms as there are middle temns 
in it ; where this is found universally to hold, that when 
such a resolution is made, and the syllogisms are placed 
in train, the conclusion of the last in the series is also the 
conclusion of the sorites. This kind of argument, there- 
fore, as it serves to unite several syllogisms into one, 
must stand upon the same foundation with the syllogisms 
of which it consists ; and is, indeed, properly speaking, 
no other than a compendious way of reasoning syllogisti- 
cally. Any one may be satisfied of this at pleasure, if he 
but takes the trouble of resolving the foregoing sorites 
into two distinct syilogisnvs. For he will there find, that 
he arrives at the same conclusion,, and that, too, by the 
very same train of thinking, but with abundantly moi^ 
wordS) and the addition of two supei^uous propositions^ 

h 

SECTION XIY. 

ji Sorites of Hy/iothetical Syllogisms. 

What is here said of plain simple propositions, may be 
well applied to those that are cooditional ;^ that is, any 
number of them may be so joined together in a series, 
that the consequent of one, shall become continually the 
antecedent of the next following ; in which case, by efetsib- 
lishing the antecedent of the first proposition, we establish 
the consequent of the last, or by removing the last con- 
sequent, remove also the first antecedent. This way of 
reasoning is exemplified in the following argument : 

!f we love any person, all emotions of hatred towards him 
cense. 

If ftll emotions of hatred towards a person cease, we cannot 
rejoice in his misfortunes. 

*If we rejoice not in his misfortunes, we certainly wish him 
no injury 

Therefore if we love a person, we wish him no injury. 
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It is evident that this sorites^ as well as the last, may 
be resolved into a seriea of distinct syllogisms, with this 
only difference, that here the syllogisms are all condi- 
tional. But as the conclusion of the last syllogism in the 
series is the same with the conclusion of the sorites^ it is 
plain, that this also is a compendious way of reasoning^ 
w^hose evidence arises from the evidence of the several 
single syllogisms into which it may be resolved. 

SECTION XV. 

The Ground of Reasoning by Induction, 

I come now to that kind of argument, which logicians 
call induction ; in order to the right understanding of 
which, it will be necessaiy to observe, that our general 
ideas are for the most part capable of various subdivi- 
sions. Thus the idea of the .lowest species may be sub- 
divided into its several individuals; the idea of any ge- 
nus, into the different species it comprehends ; and so 
of the rest. If then we suppose this distribution to he 
duly made, and so as to take in the whole extent of the 
idea to which it belongs ; then it is plain, that all the sub- 
divisions or parts of any idea taken together constitute 
tliat whole idea. Thus the several individuals of any 
species taken together constitute the whole species, and 
all the various species comprehended under any genus, 
make up the whole genus. This being allowed, it is ap- 
parent, that whatsoever may be affirmed of all the several 
subdivisions and classes of any idea, ought to be afRrm- 
ed of the whole $;eneral idea to which these subdivisions 
belong. What may be afHrmed of all the individuals of 
any species, may be affirmed of the whole species ; and 
what may be affirmed of all the species of any genus, 
may also be affirmed of the whole genus j because, all 
the individuals, taken together, are the same with the 
species, and all the species taken together, the same with 
the genus. 
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SECTIOK XVI. 

The Form and Structure of an Argument by Induction, 

This way of arguing) where we infer universally con- 
cerning any idea, what we had before affinned or denied 
separately, of all hs several subdivisions and partSf is 
called reasoning by induction. Thus, if we suppose tho 
whole tribe ef animals, subdivided into men, beasts, birds, 
insects, and fislies, and then reason concerning them after 
this manner : Alt men have a fionoer qf beginning motion ; 
all beastsj birda^ and insects^ have a fiower of beginning 
motion ; all fuihe^ have a povjer of beginmng motion ; 
therefore all animals have a fiower of beginning motion : 
The argument is an induction. When the subdivisions 
are just, so as to take in the whole general idea, and tlie 
enumeration is perfect, that is, extends to all and every 
of the inferior classes or parts ; there the induction is 
complete, and the manner of reasoning by induction is 
apparently conclusive. 

SECTION XVII. 

The Ground of Argumentation in a Dilemma, 

The last species of syllogisms I shall take notice of, in 
this chapter, is that commonly distinguished by the name 
of a dilemma, A dilemma is an argument by which we 
endeavour to prove the absurdity or falsehood of some 
assertion. In order to this we assume a conditional pro- 
position ; the antecedent of which is the asseition to be 
disproved, and the consequent a disjunctive proposition, 
enumerating all the possible suppositions upon which 
that assertion can take place. If then it appears, that all 
these several suppositions ought to be rejected, it is plainj 
that the antecedent, or assertion itself, must be so too. 
When, therefore, such a proposition as that before men* 
tioned, is made the major of any syllogism-^if.the minor 
rejects all the suppositions contained in the consequent^ 
it follows necessarily, that the conclusion ought to reject 
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the antecedent) which, as we have said, is the very asser- 
tion to be disproved. This particular way of arguing, is 
that which logicians call a dilemma ; and from the ac- 
count here given of it, it appears, that we may in general 
define it to be an hyfiothetical syliogiem^ where the conge' 
guent of the major i» a dinjunctive firofiosition^ vfhich f* 
wholly taken avmy or removed in the minor. Of this kind 
is the following : 

If God did not create the world perfect in its kind, it must 
either proceed from want of inclination} or from want of power. 

But it could not proceed either from want of inclination, or 
from want of power 

Therefore he created the world perfect in its kind. Or^ vhich 
19 the same thing : *Tis absurd to say that he did not create the 
world perfect in its kind. 
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jin universal Deacrifttion of it. 

The nature then of a dilemma is universally this. The 
major is a conditional proposition, whose consequent 
contains all the several suppositions upon which the 
antecedent can take place. As therefore these sup- 
positions are wholly removed in the minor^ it is evident^ 
that the antecedent must be so too ; insomuch that we 
here always arg^e from the removal of the consequent 
to the removal of the antecedent. That is, a dilemma is 
an argument, in the modtia tollena of hypothetical syllo- 
gims, as logicians love to speak. Hence it is plsdn, that 
if the antecedent of the major is an affirmative proposi- 
tion, the conclusion of the dilemma will be negative ; but 
if it be a negative proposition, the conclusion will be af- 
firmative. I cannot dismiss the subject without observ- 
ing, that as there is something very curious and enter- 
teuning in the structure of a dilemma^ so is it a manner 
or reasoning that occurs frequently in mathematical de- 
monstrationis. Nothing is more common with Euclidy 
when about to show the equality of two given figures, or, 
which is the same thing, to prove the absurdity of assert- 
ed 
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iii|^ Uiem uBequl ; ncduDg, I s^, b ware cowimcin with 
him, than to assume, i^t if the one U not equal to the 
otheTy it mu9t be either greater orle^M : and having de- 
stroyed both these suppositioDs, upon which alooe the 
assertioD can stand, he thence very naturally infers, thai 
the assertion itself is false. Now, this is precisely the rea- 
soning of a diUmmaj and in every step coinddes with the 
frame and compoution of that argument, as we have de- 
scribed it above. 



CHAP. V. 

OF DEMONSTRATION. 



SECTIOK I. 

Of Reasoning by a Concatenation of Syllogisms. 

Havikg dispatched what seemed necessary to be said 
with regard to the forms of syllogisms, we now proceed 
to supply their use and application in reasoning. W6 
have seen, that in all the different appearances they put 
on, we still arrive at a just and legitimate conclusion. 
Now, it often happens, that the conclusion of one syllo- 
gism becomes a previous proposition in another, by which 
means great numbers of them are sometimes linked to- 
gether in a series, and truths are made to follow one ano- 
ther in train. And as in such a concatenation of syllo* 
gisms, all the various ways of reasoning that are truly 
conclusive) may be with safety introduced ; hence it is 
plain, that in deducbg any truth from its first principles, 
especially when it lies at a considerable distance from 
themi we are at liberty to combine all the several kinds 
of arguments above explained, according as they are 
found best to suit the end and purpose of our inquiries. 
When a proposition is thus, by means of syllogisms, col- 
lected from others more evident and known, it is said to 
btfirovcdi 80 that we may in the general define r/tir 
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proof of a firofioaition^ to be a syllogism, or scries of 
syllogisms, collecting that proposition from known and 
evident truths. But more particularly, if the syllogisms, 
of which the proof consists, admit of no premises but de- 
finitions, self-evident truths, and propositions already 
established, then is the argument so constituted called a 
demonstration ; whereby it appears, that demonstrations 
are ultimately founded on definitions and self-evident 
propositions. 

SECTlOJf II. 

jlll Syllogiamu whatsoever reducible to the first Figure. 

But as a demonstration oft-times consists of a long 
chain of proofs, where all the various ways of arguing 
have place, and where the ground of evidence must of 
course be different in different parts, agreeably to the 
form of the argument made use of ; it may not perhaps 
be unacceptable, if we here endeavour to reduce tlie evi- 
dence of demonstration to one simple principle, whence^ 
a& a sure and unalterable foundation, the certainty of it 
may in all cases be derived. In order to this we must 
first observe, that all syllogisms whatsoever, whether 
compound, multiform, or defective, are reducible to plain 
simple syllogisms in some one of the four figures. But 
tliis is not all. Syllogisms of the first figure in particular 
admit of all possible conclusions : that is, any proposition 
whatsoever, whether an universal affirmative, or univer- 
sal negative, a particular affirmative or particular nega* 
tive9 (which four-fold division, as we have already demon- 
strated in the second part, embraces all their varieties) 
any one, I say, of these may be inferred, by virtue of 
some syllogism in the first figure. By this means it hap- 
pens, that the syllogisms of all the other figures are re- 
ducible also to syllogisms of the first figure, and may be 
considered as standing on the same foundation with them. 
We cannot here demonstrate and explain the manner of 
this reduction, because it would too much swell the bulk 
of this treatise. It is enough to take notice, that the 
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duDg is muTersaDj known and allowed among logidansi 
to whose writings we refer sucb as desire Either satisfac- 
tion in this matter. This then being laud down, it is 
plain, that any demonstration whatsoever may be coo^- 
dered as composed of a series of syllogisms, all in the first 
figure. For since all the syllogisms, that enter the de- 
monstration, are reduced to syllogisms of some one of 
the four figures, and since the syllogisms c^ all the other 
figures are farther reducible to syllogisms of the first 
figure, it is evident, that the whole demonstration may be 
resolved into a series of these bst syllogisms. Let us 
now, if possible, discover the ground upon which the con- 
clusion rests, in syllogisms of the first figure ; because, 
by so doing, we shall come at an universal principle tif 
certainty, whence the evidence of all demonstrations, in 
all their parts, may be ultimately derived. 

SECTION III. 

The Ground of Reasoning in thejirut Figure^ 

The rules then of the first figure are briefly these. The 
middle term is the subject of the major pnipoution, and 
the predicate of the minor. The mo/or is always an uni^ 
versal proposition, and the minor always affirmative. Let 
us now see what effect these rules will have in reasoning. 
The major is an universal proportion, of which the mid^^ 
die term is the subject, and \he predicate of the conchition 
the predicate. Hence it appears, that in the major ^ the 
predicate of the conclusion is always affirmed or denied 
universally of the middle term. Again, the minor is an 
affirmative proposition, whereof the subject of the con^ 
elusion is the subject, and the middle term the predicate* 
Here then the middle term is affirmed of the subject of the 
conclusion^ that is, the subject of the conclusion is 
affirmed to be comprehended under, or to make a 
part of the middle term. Thus then we see what 
is done in the premises of a syllogism of the first 
fif^ure. The predicate of the conclusion is universally 
affirmed or denied of some idea. The subject of the con» 
elusion is affirmed to be, or to make a part of that idea. 
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Hence it natimlljr and unavoidably follows, that the pre- 
dicate of the conclusion ought to be affirmed or denied of 
the subject. To illustrate this by an example, we shall 
resume one of the syllogisms of the first chapter : 

Every creature possessed of reason and liberty, is account- 
able for his actions. 

Man is a creature possessed of reason and liberty : 
Therefore man is accountable for his actions. 

: Here, in the first proposition, the predicate of the con- 
clusion, accountablene^sy is affirmed of all creatures that 
have reason and liberty. Again, in the second proposi* 
tion, man^ the subject of the conclusion, is affirmed to be, 
er to make a part of this class of creatures. Hence the 
eoncIuMon necessarily and unavoidably follows, viz. thai 
man is accountable for his actions* I say this follows ne- 
cessarily and unavoidably. Because, if reason and liberty 
be that which constitutes a creature accountable^ and man 
has reason and liberty, it is plain he has that which con« 
stitutes him accountable. In like manner, where the ma- 
/ar is a negadve proposition, or denies the firedicate of 
the conclusion universally of the middle term ; as the mi- 
nor always asserts the subject of the conclusion to be or 
make a part of that middle termy it is no less evident, that 
tl^ firedicate qf the conclusion ought in this case to be 
denied of the subject. So that the ground of reasoning, 
in all syllogisms of the first figure is manifestly this i 
fVhatever may be affirmed universally of any idea may be 
affirmed of every or any number of fiarticulars comfire*' 
hended under t/iat idea. And again : Whatever may be 
denied universally ofanyidea^ may be in like manner dee- 
med of every or any number of Us individuals. These 
two propositions are called by logicians the dictum de 
cmni and dictum de nulloj and are indeed the great princi- 
ples of syllogistic reasoning ; inasmuch as all conclusions 
whatsoever, either rest immediately upon them, or upon 
propositions deduced from them. But what^adds great- 
ly to their value is, that they are really self-evident truths, 
and such as we cannot gsdnsay, without running into att 
...» .9,% 
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express contradiction. To affinB» for umtsnce^ thst n» 
man iafierfcci^ and yet argue that $ome men are fierfecl ; 
or to say that all men are mortal^ and yet that tome men 
are not mortaly is to assert a thing to be and not to be at 
the same time. 

SECTION IV. 

JDemonatration^ an Infallible Guide to Truth and 

Certainty, 

And now I think we are sufficiently authorized to af- 
firm, that in all syllogisms of the first figure, if the fire^ 
mises are true, the conclusion must needs be true.- if it 
be true that the predicate of the conclusion^ whether a& 
firmative or negadve, agrees universally to some idea--^ 
and if it be also true, that the subject of the conclusion js 
a part of or comprehended under that idea ; tlien it neces- 
sarily follows, that the predicate of the conclusion agrees 
also to the subject. For to assert the contrary, would be 
to run counter to some one of the two principles befotc 
established ; that is, it would.be to maintain an evident 
contradiction. And thus we are come at last to the point 
we have been all along endeavouring to establish, name- 
ly, that every proposition, which can be demonstrated! 
is necessarily true. For as every demonstration may be 
vesolved into a series ef syllogisms, all in the first figure, 
find as in any one of these syllogisms, if the premises aie 
true, the conclu^on must needs be so too : it evidently 
follows, that if all the several premises are true, all the 
several conclusions are so, and t:onsequently the conclu- 
sion also of the last syllogism, which is always the propo« 
sition to be demonstrated. Now that all the premises of 
a demonstration are true, will easily appear, from the 
very nature and definition of that form of reasoning. . A 
demonstration, as we have said, is a series of syllogisms, 
all whose premises are either definitions, self-evident 
truths, or propositions already established. Defirutioiis 
are identical propositions, wherein we connect the de- 
scription of an idea with the name by which we choose to 
Jbavo that idea called ; and ther^ore as to their tnitfi 
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there can be no ^apute. Self-evident propodtkins ap» 
pear true of themselves, and leave no doubt or uncertain* 
ty in the mind. Propositions before establised, are no 
other than conclusions, gained by one or more steps from 
definitions and self-evident principles ; that iS) from true 
premises, and therefore must needs be true. Whence 
all the previous propositions of a demonstration, beingf 
ve see, manifestly true, the last conclusion, or proposi- 
tion to be demonstrated, must be so too. So that demon- 
stration not only leads to certain truth, but we have here a 
clear view of the ground and foundation of that certainty* 
For as in demonstrating, we may be ssdd to do nothing 
more than combine a series of syllogisms together, aU 
resting on the same bottom ; it is plain, that one uniform 
ground of certainty runs through the whole, and that the 
-conclusions are every where built upon some one of the 
iwo principles before established, as the foundation of all 
fmr reasoning. These two principles are easily reduced 
into one, and may be expressed thus : Whatever firedi'* 
jeate^ Vfhether affirmative or negative^ agree* universalis 
:$9 any idea^ the same must needs agree to every or any 
.number qf individuals comprehended under that idea* 
.And thus at length we have, according to our first designi 
jTedttced the certainty of demonstration to one simple and 
universal principle, which carries its own evidence along 
.lirith it, and which is, indeed, the ultimate foundation of 
jAX syllogistic reasoning. 

sECTioM y* 

^TTie rules of Logic furnish a sufficient criterion for the 
distinguishing between Truth and Falsehood. 

Demonstration^ therefore, serving as an infallible guide 
to truth, and standing on so sure and unalterable a basiS) 
we may now venture to assert, what I doubt not will ap« 
pear a paradox to many, namely, that the rules of logic 
&mish a sufficient criterion for the distinguishing be- 
tween truth and falsehood. For since every proposition 
that cdD be demonstrated is necessarily truO} he is able 



189 tt.BlflNT8 OF LbGlC. 

to dUtingiush truth from falaehocxl, who can mUi certaia- 
ty jud,^ when a proposition is duiy demonstrated. Now 
a demonstration is, as we have said, nothing more than a 
concatenation of syjlogismst all whose premises are defi- 
Bitions, self-evident truths, er propositions previously e&- 
tablished. To judge, therefore, of the validity of a de- 
monsirution, we must be able to distinguish whether the 
definitions that enter it are genuine, and truly descriptive 
of the ideas they are meant to exhibit ; whether the pro- 
positions assumed without proof as intuitive truthst have 
really th<«t self-evidence to which they lay claim ; whe^ 
ther the syllogisms are drawn up in due form, and agree- 
able to the laws of argumentation ; in fine, whether 
they are combined together in a just and orderly manner^ 
so that no demonsti^ble propositions serve any where ais 
premises, unless they are conclusions of previous syllc^ 
gisms. Now it is the business of logic in explaining the 
aeveral operations of the mind, fully to instruct us in all 
these points. It teaohes the nature and end of definitionsy 
and lays down the rules by which they ought to be fra^ 
med* It unfolds the several species of propositions, and 
distinguishes the self-evident from the demonstrable. It 
delineates also the different forms of syllogisms, and ex« 
pliuns the laws of argumentation proper to each. In fin^t 
h describes the manner of combining syllogisms, so as that 
they may form a train of reasoning, and lead to the suc« 
cessive discovery of truth. The pt*ecepts of logic, there* 
fore, as they enable us to judge with certainty, when a 
proposition is duly demonstrated, furnish a sure criterion 
for distinguishing between truth and falsehood. 

SECTION VI. 

And extending to all Cases where a certain Knowledge 

of Truth U attainable. 

But perhaps it may be objected, that demonstration is % 
thuig very rare and uncommon, as being the prerogative 
of but a few sciences, and therefore the criterion hens 
giyen can bo of no great use. I answer that wherever ]^ 
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the bare contemplation of our ideas, truth is discoverable, 
there also demonstration may be obtained. Now that I 
think is an abundantly sufficient criterion, which enables 
us to judge with certainty, in all cases where the know« 
ledge of truth comes within our reach ; for with discove* 
ries that lie beyond the limits of the human mind, we have 
properly no business nor concernment. When a proposi* 
tion is demonstrated, we are certain of its truth When) 
on the contrary, our ideas are such as have no visible 
connexion or repugnance, and therefore furnish not the 
proper means of tracing their agreement or disagreement^ 
there we are sure that knowledge, scientifical knowledge 
I mean, is not attainable. But where there is some foun« 
dation of reasoning, which yet amounts not to the full evi* 
dence of demonstration, there the precepts of logict by 
teaching us to determine aright of the degree of pix)of| 
and of what is -still wanting to render it full and complete) 
enable us to make a due estimate of the measures, of 
probability, and to proportion our assent to the grounds 
on which the proposition stands. And this is all we can 
possibly arrive at, or even so much as hope for, in the ex- 
ercise of faculties so imperfect and limited as ours. For 
it were the height of folly, to expect a criterion that 
should enable us to distinguish truth from falsehoodf 
in cases where a certsdn knowledge of truth is not at*- 
tainable. 

SECTION YII. 

The Distinction of Demonstration into direct and 

indirect. 

We have now done with what regards the ground and 
evidence of demonstration ; but before we conclude this 
chapter, it may not be improper to take notice of the dis- 
tinction of it into direct and indirect, A direct demonstra^ 
tion is when beginning with definitions, self-evident pro- 
positions, or known and allowed truths, we form a train 
of syllogisms, and combine them in an orderly manner^ 
continuing the series through a variety of successive 
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Steps, until at Fast we arrive at a syllogism, ^vilosc conclu* 
sion is the proposition to be demonstrated. Proofs of 
this kind leave no doubt or uncertainty behind them ; be- 
cause all the several premises being true, the conclusions 
must be so too, and of course the very- last conclusion , 
Of proposition to be proved. 1 shall not, therefore, any 
fiirther enlarge upon this method of demonstrating ; hav- 
ing, I hope, sufficiently Explained it in the foregoing part 
of this clmpter, and shown wherein the force and validity 
of it lies. The other species of demonstration is the m* 
direct^ or as it is sometimes called, the afiQlogical. The 
manner of proceeding here is, by assuming a proposiUon 
which directly contradicts that we mean to demonstrate^ 
and thence by a continued train of reasoning, in the way 
of a direct demonstration, deducing some absurdity or 
manifest untruth. For hereupon we conclude that the 
prc^sition assumed was false, and thence again, by aci 
immediate consequence, that the proposition to be de- 
monstrated is true. Thus Euclid^ in his third book, be- 
ing to demonstrate, that circles which touch one another 
inwardly have not the same centre ; assumes the direct 
contrary to this, viz. that they have the same centre ; and 
hence by an evident train of reasoning, proves, that a fiart 
U equeU to the whole. The supposition therefore leading 
to the absurdity he concludes to be false, viz. that circles 
touching one another inwardly have the same centre^ and 
thence agsdn immediately infers, that they have not xhe 
same centre, 

SECTION viii. 
Ground of Reasoning in indirect Demonstrations, 

Now because this manner of demonstration is account- 
ed by some not altogether so clear and satisfactory, nor to 
coipe up to that full degree of evidence which we meet 
with in the direct way of proof; I shall, therefore, en- 
deavour here to give a particular illustraUon of it, and to 
show that it equally with the other leads to truth and cer* 
taiaty. In order to this, we must observe, that two pro* 
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positions are said to \)e contradictory one of another, when 
that which is asserted to be in the one, is asserted not to 
be in the other. Thus the propositions-— circ/f« that 
touch one another inwardly liave the same centre— and 
circles that touch one another inwardly have not the same 
centre^^^r^ contradictories i because the second asserts 
the direct contrary of what is asserted in the first. Now 
in all contradictory propositions, this holds universally, 
that one of them is necessarily true, and the other neces- 
sarily (alse. For if it be true, that circles which touch 
one another inwardly have not the same centre, it is una* 
voidably false that they have the same centre. On the 
other hand, if it be false that they have the same centre, 
it is necessarily true that they have not the aame centre* 
Since, therefore, it is impossible for them to be both true 
or both false at the same time, it unavoidably follows, that 
one is necessarily true, and the other necessarily false. 
This tlien being allowed, which is indeed self-evident, if 
any two contradictory propositions are assumed, and one 
of them can by a clear train of reasoning be demonstrated 
tp be false, it necessarily follows that the other i^ true. 
For as the one is necessarily true, and the other iieces* 
sarily false, when we come to discover which is the false 
proposition, we thereby also know the other to be true. 

SECTION IX. 

Indirect Demonstrations a sure Guide to Certainty. 

Now this is precisely the manner of an indirect de- 
monstration, as is evident from the accout given of it 
above. For there we assume a proposition which di- 
rectly contradicts that we mean to demonstrate, and hav- 
ing, by a continued series of proofs, shown it to be false, 
tkence infer that its contradictory, or the proposition to 
be demonstrated, is true. As therefore this last conclu« 
«ion is cerudn and unavoidable, let us next inquire, after 
"what manner we come to be satisfied of the falsehood 
of the. assumed proposition, that so no possible doubt may 
remain^ as to the force and validity of demonstrations c^ 
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this kind. The manner, then, is plaiply this : Beginning 
with the assumed proposition^ we, by the help of defini- 
tions, self-evident truths, or propositions already estab- 
lished, continue a series of reasoning, in the way of a di- 
rect demonstration, until at length we arrive at some ab- 
surdity or known falsehood. Thus Euclid^ in the e:(ain* 
pic before mentioned, from the supposition that circles 
touching one another inwardly have the same centre, de- 
duces, that a fiart is equal to th*: whole^ Since, thereforCf 
by a due and orderly process of reasoning, we come at 
last to a false conclusion, it is manifest that all the pre- 
mises cannot be true. For were all the premises truet 
the last conclusion must be so too, by what has been before 
demonstrated. Now, as to all the other premises made 
use of in the course of reasoning, they are manifest and 
known truths by supposition, as being either definitionst 
self-evident propositions, or truths established. The as- 
sumed proposition is that only as to which any doubt or 
uncertsdnty remains. That alone, therefore, can be false^ 
and indeed, from what has been already shown, must un- 
avoidably be so. And thus we see, that in indii^ct de- 
monstrations, two contradictory propositions being laid 
down, one of which is demonstrated to be false, the other, 
which is always the proposition to be proved, must neces- 
sarily be true ; so that here, as well as in the dii*ect way 
of proof, we arrive at a clear and satisfactory knowledge 
of truth. 

SECTION X. 

Ji fiarticular Case of Indirect Demonstration, 

This is universally the method of reasoning in all ape- 
logical or indirect demonsti*ations ; but there is one par.- 
ticular case, which has something so singular and curious 
in it, that well deserves to be mentioned by itself; more 
especially, as the ground on which the conclusion rests 
will require some farther illustration It is, in short, this : 
that If any proposition is assumed, from which, in a di- 
rect tndn of reasoningi we can deduce its contradictoryi 
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the proposition so assumed is fatse> and the contradictory 
one true. For if we suppose the assumed proposition to 
be true, then, since all the other premises that enter the 
demonstration arc also true, we shall have a series of rea- 
soning, consisting wholly of true premises ; whence the 
last conclusion, or conti'adictory of the assumed proposi- 
tion, must be true likewise. So that by this means we 
should have two contradictory propositions both true at 
the same time, which is manifestly impossible. The as- 
sumed proposition, therefore, whence this absurdity flows, 
must necessarily be false, and consequently its contradic- 
tory, which is here the proposition deduced from it, must 
be true. If then any proposition is proposed to be de- 
monstrated, and we assume the contradictory of that pro-: 
position, and thence directly infer the proposition to be 
demonstrated, by this very means we know that the pro- 
position so inferred is true. For since from an assumed 
proposition we have deduced its contradictory, we are 
thereby certain that the assumed proposition is false ; and 
if so, then its contradictoiy, or that deduced from it, 
which in this case is the same with the proposition to be 
demonstrated, must be true. 

SECTION XI. 

A due Knowledge of the Princijiles of Logic indiafiensably 
necessary to make us firo/ier. Judges of Demonstra^ 
tion ; 

That this is not a mere empty speculation, void of all 
use and application in practice, is evident fron> the con- 
duct of the mathematicians, who have adopted this man- 
ner of reasoning, and given it a place among their de- 
monstrations. We have a curious instance of it in the 
twelfth proposition of the ninth book of the elements. 
Euclid there proposes to demonstrate, that in any series 
of numbers^ rising from unity in geometrical fir ogres sion^ 
all the ftrime numbers that measure the last term in the 
seriesy tvill also measure the next after unity. In order 
to this, he assumes the contradictory of the proposition to 

a 
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be demoDstraled, namely ; that some prime number mea-^ 
Murtng^ the last term in the seriesy does not meaaure the 
next after unity ^ and thence by a continued train of fea* 
soning proves, that it actually does measure it. Hereupoa 
he concludes the assumed proposition to be false^ and 
that which is deduced from it, or its contradictory, which 
is the very proposition he proposed to demonstrate, to 
be true. Now, that this is a just and conclusive way of 
reasoning, is abundantly manifest, from what we have so 
clearly established above. I would only here observe^ 
how necessary some knowledge of the rules of logic is, 
to enable us to judge of the force, justness, and validity 
of demonstrations ; since such may sometimes occur, 
where the truth of the proposition demonstrated will 
neither be owned nor perceived, unless we know before* 
hand, by means of logic, that a conclusion so deduced, is 
necessarily true and valid. For though it be readily al<> 
lowed, that by the mere strength of our natural Acuities, 
we can at once discern, that of two contradictoiy prbpo* 
sitions, the one is necessarily true, and the other neces« 
sarily fiadse : yet, when they are so linked together in a 
demonstration, as that the one serves as a previous pro-^ 
position, whence the other is deduced ; it does not so 
immediately appear, without some knowledge of the 
principles of logic, why that alone, which is collected by 
reasoning, ought to be embraced as true, and the other, 
whence it is collected, to be rejected as &lse. 

SECTION XII* 

And <if itself sufficient to guard ua againat Error and 

false Reasoning, 

Having thus, I hope, sufficiently evinced the certainty 
of demonstration in all its branches, and shown the rules 
by which we ought to proceed, in order to arrive at a just 
conclusion, according to the various ways of arguing 
made use of ; I hold it needless to enter upon a particu- 
lar consideration of those several species of false reason* 
ing which logicians distbguish by the name of aofihisnis. 
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He that thoroughly understands the form and struc- 
ture of a good argument, will of himself readily discern 
every deviation from it. And although aofihiama have 
been divided into many classes, which are all called by 
sounding names, that therefore cany in them much ap- 
pearance of learning ; yet are the errors themselves so 
very palpable and obvious, that I should think it lost la* 
hour to write for a man capable of being misled by them. 
Here, therefoi*e, we choose to conclude this third part of 
logic, and shall in the next book give some account of 
meihody which, though inseparable from reasoning, is ne- 
vertheless always considered by logicians as a distinct 
operation of the mind ; because its influence is not con- 
fined to the mere exercise of the reasoning &culty, but 
extends in some degree to all the transactions of the un- 
derstanding. 



BOOK IV. 

Of Method. 
CHAP. I. 
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OF METHOD IN GENEKAL, AND THE DlVISIOl( OF tt 
J^TO ANALYTIC AND SYNTHETIC. ^''i 



SECTION I. 

The Understanding aometimea emfiioyedin putting- 
together knovm Truthe* 

We have now done with the three first operations of 
the mind, whose office it is to search after truths and en- 
large the bounds of human knowledge. There is yet a 
fourth which regards the disposal and arrangement of 
our thoughts, when we endeavour so to put them toge- 
ther, that their mutual connexion and dependence may 
be clearly seen. This is what logicians call methody and 
place always the last in order, in explaining the powers 
of the understanding ; because it necessarily supposes a 
previous exercise of our other faculties, and some progres's 
made in knowledge, before we can exert it in any exten- 
sive degree. It often happens, in the pursuit of truth, 
that unexpected discoveries present themselves to the 
mind, and those, too, relating to subjects very remotSe 
from that about which we are at present employed. 
Even the subjects themselves of our inquiiy, are not al- 
ways chosen with a due regard to order, and their de- 
pendence one upon another. Chance, our particular way 
of life, or some present and pressing views, often prompt 
us to a variety of researches, that have but little connexion 
in the nature of things. When, therefore, a man ac- 
customed to mu^h thinking, comes, after any considera- 
ble interval of time, to take a survey of his intelleclu^l 
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acqnisitionSf he seldom finds reason to be satisfied with 
, that order and disposition) aceording to which they made 
their entrance into his understanding. They are there 
dispersed and scattered^ without subordination, or any 
just and regular coherence ; insomuch that the subser- 
viency of one truth to the discovery^ of another, does not 
so readily appear to the mind. Hence he is convinced 
of the necessity of distributing them into various classes^ 
and combining into an uniform system whatever relates 
to one and the same subject Now this is the true and 
proper business of method s to ascertain the various di- 
visions of human knowledge, and so to adjust and connect 
the parts in every branchy that they may seem to grow 
one out of another, and form a regular body of sGience^ 
rising from first principles) and proceeding by an orderly 
concatenation of truths. 

SECTION II. 

JSometimes in the Search and Discovery qf such as arit 

unknown* 

In this laew of things, it is plain, that we must be be* 
' fere^hand well acquainted with the truths we are to com* 
bine together ; otherwise how could we discern their 
several connexions and relations, or so dispose of them 
as their mutual dependence may require ? But now it of- 
ten happens, the understanding is employed, not in the 
arrangement and composition of known truths, but in the 
search and discovery of such as are unknown. And 
here the manner of proceeding is very different, inas- 
hiuch as we assemble at once our whole stock of know<^ 
ledge relating to any subject and, after a general survey 
of things, begin with examining them separately and by 
* parts, l^nce it comes to pass, that whereas at our first 
setting out, we were acquainted only with some of the 
grand strokes and outlines, if I may so say, of truth, by 
thus pursuing her through her several windings and re- 
cesses, we gradually discover those more inward and 
finer touches; whence she derives all her strength, sym^ 
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metry and beauty. And here it is, that when, by a nar« 
TOW scrutiny into things, we have unravelled any part of 
knowledge, and traced it to its first and originsd princi- 
ples, insomuch that the whole fi*ame and contexture of it 
lies open to the view of the mind ; here, I say, it is, that, 
taking it the contrary way, and beginning with these prin- 
/Ciples, we can so adjust and put together the parts, as tb€ 
oi^er and method of science requires. 

SECTION III. 

Illustrated by the Similitude of a Watch, 

But as these things are best understood when illustfsi* 
ted by examples, especially if they are obvious and taken 
from common life ; let us suppose any machine, lor in« 
stance, a watch, presented to us, whose, structure and- 
composition we are as yet unacquainted with, but want) 
if possible, to discover. The manner of proceeding, in. 
this case, is by taking the whole to pieces, and examining 
the parts separately one after another. When by such a 
scrutiny we have thoroughly informed ourselves of the 
frailne and contexture of each, we then compare them to* 
gether, in order to judge of their mutual action and in- 
fluence. By this means we gradually trace out the in* 
ward make and composition of the whole, and come at 
length to discern, how parts of such a form, and so put 
together as we found, in unravelling and taking them 
asunder, constitute that particular machinecalleda watch, 
and contribute to all the several motions and phenomena 
observable in it. This discovery being made, we can take 
things the contrary way, and, beginning with the parts, so 
dispose and connect them, as their sevei^ uses and struc* 
tures require, until at length we arrive at the whole it- 
self, from the uni^velling of which these parts resulted^ 
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SECTION IV. 

Ground of the Analytic and Synthetic Methods. 

And, as it is in tracing and examining tlie works of art) 
so it is in a great measure in unfolding any part of hu- * . 
man knowledge. For the relations and mutual habitudes 
of things, do not always immediately appear, upon com- 
paring them one with another. Hence we have recourse 
to intermediate ideas, and, by means of them, are furnish- 
ed with those previous propositions that lead to the con- 
clusion we are in quest of. And if it so happen, that the 
previous propositions themselves are not sufficiently evi- 
dent, we endeavour, by new middle terms, to ascertain 
theit truth, still tracing things backward in a continued 
series, tintil at length we arrive at some syllogism, where 
the premises are first and self-evident principles. I'his 
done, we become perfectly satisfied as to the truth of all 
the conclusions we have passed through, inasmuch as 
they are now seen to stand upon the firm and immovable 
foundation of our intuitive perceptions. And as we arri- 
ved at this certainty, by tracing things backward to the 
original principles whence they flow, so may we at any 
time renew it by a direct contrary process, if, beginning 
with these principles, we carry the train of our thoughts 
forward,^until they lead us, by a connected chain of proofsf. 
to the very lust conclusion of the series. 

SECTION V. 

Division of Method into Analytic and Synthetic. 

Hence it appears, that in disposing and putting toge- 
thcTour thoughts, either for our own use, that the dis- 
coveries we have made may at al] times lie open to the 
review of the mind ; or, where we mean to communicate 
and unfold these discoveries to others, there are two ways 
of proceeding equally within out choice. For we may 
ao propose the truths relating to any part of knowledge^ 
Oft they presented Uiemselves to the mind in the manner 



•200 1XEMENTS OF LOGIC. 

of investigation) carrying on the series of proofe in a re-* 
verse order) until they at lust terminate in first principles : 
or beginning with these principles, we take the contrary 
vayi and kdm them deduce^ by a direct train of reasoning, 
all the several propositioiis we want to establish. This 
diversity in the manner of arranging our thoughts gives 
rise to the two-fold division of method established among 
logicians. For method, according to their use of the 
word, is nothing else but the order and disposition of our 
thoughts relating to any subject When truths are so 
proposed and put together, as they were or might liave 
been discovered, this is called the analytic method^ or the 
method of resolution ; inasmuch as it traces things back* 
ward to their source, and reaolvea knowledge into its first 
and original principle When, on the other hand, they 
are deduced from theseprinciples, and connected accord- 
ing to their mutual dependence, insomuch that the truths 
(rst in order tend always to the demonstration of Jthose 
that follow, this constitutes what we call the aynthettc 
method, or method 0/ com/ioaition. For here we proceed 
by g^alhering together several scattered parts of know- 
ledge, and combining them into one whole, or system, iil 
such manner, that the understanding is enabled distinct- 
ly to follow truth through all her difl^erent stages ao^ 
gradations. 

SECTION VI. 

OUkd otherwise the Method of Invention and the , 

Method of Scienct. 

There is farther to be taken notice of, in relation to 
these two species of method ; that the first has also ob- 
tained the name of the method 0/ invention j because it ob- 
serves the order in which our thoughts succeed one ano- 
ther, in the invention or discovery of truth. The other> 
again is often denominated the method 0/ doctrine, orin- 
strucdon, inasmuch as in laying our thoughts before 
others, we generally choose to proceed in the synthetic 
suannei^ deducing them from their first principles^ Fof 
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we are to observe, that although there is great pleasurein 

pursuing truth in the method of investigation, because it 

places us in the condition of the inventor, and shews the 

particular train and process of thinkuig by which he arii- 

ved at his discoveries ; yet it is not so well accommodated 

to the purposes of evidence and conviction. For at our 

first setting out, we are commonly unable to divine where 

the analysis will lead us ; inasmuch that our researches 

'^are for some time little better than a mere groping in the 

^dark. And even after light begins to break in upon us, 

'yfe are still obliged to many reviews, and a frequent com- 

j;)arison of the several steps of the investigation among 

themselves. Nay, when we have unravelled the whole^ 

^and reached the veiy foundation on which our discoveries 

stand, all pur certainty, in regard to their truth, will be 

^ound in a great measure to arise from that connexion we 

are now able to discern between them and first principles, 

taken in the order of composition. But in the synthetic 

'manner of disposing our thoughts, the case is quite dif* 

ierent. For as we here begip with intuitive truths, and 

'advance by regular deductions from them, every step of 

the procedure brings evidence and conviction along with 

it ; so that in our progress from one part of knowledge 

lo another, we have always a clear perception of the 

ground on which our assent rests. In communicating, 

therefore, our discoveries to others, this method is appa« 

rently to be chosen, as it wondei*fully improves and en* 

lightens the understanding, and leads to an immediate 

perception of truth. And hence it is, that in the follow* 

ing pages, we choose to distinguish it by the name of the 

method of science ; not only as in the use of it we arrive 

at science and certainty, but because it is in fact the me« 

thod, in which all those parts of human knowledge, that 

properly bear the name of sciences^ are and ought to be 

delivered. But we now proceed to explain these twe 

kinds of method more particularly. 
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CHAP. 11. 
OP THE METHOD OF INVENTION* 

asCTIOK I. 

Origin of the several Art9 and InrvenUotiB of 

Human Life. 

Bt the method qf invention we understand such a d»e 
position and arrangement of our thoughts, as followft the 
natural procedure of the understanding, and presenta 
ti^m in the order in which they succeed one another, in 
^e investigation and discovery of truth. Now it is plaiii, 
th»t to handle a subject successfully according ta this 
method, we have no moi*e to do than observe tlw several 
steps and advances of our minds, atid iairly copy them 
out to the view of others. And, indeed, it will be found 
to hold in general, with regard to sJl the active parts of 
human life, especially when reduced to that which is in 
the schools termed an art ; that the rules, by which we 
conduct ourselves, are no other than a series of observa* 
tions drawn from the attention of the mind to what passeSf 
while we exereise our faculties in that particular way. 
For when we set about any invention or discoveiy^ wear^ 
always pushed on by some inward principle, disposkionf 
or aptitude shall I call it, which we experience in eup* 
ielves, and which makes us believe, tjiat the thing ve 
«re in quest of, is not altogether beyond our reach. W^. 
tiherefbre begin with essaying our strength* and are son^ 
times successful, though perhaps more frequently not* 
But as tlie mind, when earnestly bent upon any pursuit* 
is not easily discouraged by a few disappointments, we 
are only set upon renewing our endeavours, and, by aa 
obstinate perseverance, and repeated trials, often arrive, 
at the discovery of what we have in view. Now it is na*: 
tural for a man of a curious fmd inquisitive i}xm$ after 
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having mastered any part of knowledge with great la- 
bour and difficulty, to set himself to examine how he 
happened to miscarry in his first attempts) and by what 
particular method of procedure he at length came to be 
successful. By this means we discover on the one handy 
those rocks and shelves which stand most in our wayy 
and are apt to disturb and check our progress ; and on 
the other, that more sure and certain course, which if we 
continue in steadily, will bring us to the attainment of 
what we are in pursuit of. Hence spring all the arts 
and inventions of human life, which, as we have already 
said, are founded upon a series of rules and observadons, 
poinUng out the true and genuine manner of arriving at 
any attainment When the mind rests satisfied in a kire 
contemplaticm of the rules, and the reasons on which 
Uiey are founded, this kind of knowledge is called specu* 
kktlve. But if we proceed farther, and endeavour to ap- 
ply these rules to practice, so as te acquire a habit of 
everting them on all proper occasions, we are then sud 
tiobe possessed of the art itself. 

SECTION II. 

Why in treating qfthe Method of Irrvention^ we must 
give 9ome Account qfthe Art itself, 

- From what has been said, it appears, that, in order dis^^ 
tlhctly to explain the method of invention, we must take 
a view of the understanding, as employed in the search 
ai^d investigation of truth. For by duly attending to its 
|pr^^dure and advances, we shall not only discover the 
mlt^s by which it conducts itself, but be enabled also tOr 
trac6 but the several helps and contrivances it makes use 
off for the more speedy and effectual attainment of itar 
ends. And when these particulars are once known, it 
will not be difficult for us, in laying open our discoveries 
tc^'Others, to combine our thoughts agreeably to the me« 
tiKid here required. Because, having fixed and ascer- 
tuned the rules of it, and being perfecUy acquainted with 
tfaiatxNiduct and manner of the mind, we need only take 
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a view of the several truths, as they succeed one another 
in the series of investigation, set them in order before us, 
and fairly transcribe the appearance they make to the un- 
derstanding. Hence it is, that logicians, in treating of 
the method of invention, have not merely confined them- 
selves to the laying down of directions for the disposal and 
arrangements of our thoughts ; but have rather explained 
the art itself, and established those rules by which the 
mind ought to proceed in the exercise of its inventive 
powers. For they rightly judge, that if these were tho- 
roughly understood, the other could no longer remam 
unknown. By this means it happens, that the method of- 
invention is become another expression for the art qf ifi" 
vention^ and very often denotes the conduct and proce- 
dure of the understanding in the search of truth. And 
as some knowledge of the principles of the art, is in a 
manner absolutely necessaiy towards a true conception of 
the niles by which we ought to govem and dispose our 
thoughts in treating subjects after this method ; we shall, 
therefore, follow the example of other logicians, and en- 
deavour to give some short account of the business of 
invention, and of those several helps and contrivances by 
which the mind is enabled to facilitate and enlarge its 
discoveries. 

SECTIOK III. 

Mtention and a comfirehenaive Understanding the fire" 
fiaratory Qualifications to Invention, 

It has been already observed, that when the mind em- 
ploys itself in the search of unknown truth, it begins with 
assembling at once its whole stock of knowledge relating 
to the subject, and after a general survey of things, sets 
about examining them separately and by parts. Now as 
in this separate examination, the number of parts con- 
tinually increase upon us — and as it is farther necessary, 
that we survey them on all sides, compare them one with 
another, and accurately trace their mutual habitudes and 
respectfl-^it is from hence apparent, that in the exercise 
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of invention) two things are of principal consideratioB. 
First) an enlarged and comprehensive understanding, able 
to take in the great multitude of particulars, that fre- 
quently come under our notice. Secondly, a strong 
habit of attention, that lets nothing remarkable slip its 
view, and distinguishes carefully all those circumstances 
which tend to the illustrating and clearing the subject we 
lore upon. These are the great and preparatory qualifi- 
cations, without which it were vain to hope, that any con- 
siderable advance could be made in enlarging the bounds 
of. human knowledge. Nor ought we to esteem it a small 
advantage, that they are in some measure in our own 
power, and may, by a proper cultivation, be improved 
and strengthened to a degree almost beyond belief. We 
find by experience, that the study of mathematics in par- 
jticular i§ greatly serviceable to this end. Habits, we all 
know, grow stronger by exercise ; and as in this science 
^here is a perpetual call upon our attention, it by degrees 
becomes natural to us, so as that we can preserve it stea- 
dy and uniform through long and intricate calculations, 
^nd that with little or no fatigue to the understanding* 
Sut a yet more wonderful advantage, arising from the 
culture of the mathematics, is this, that hereby we ia 
, some measure extend the dimensions of the human mind, 
enlarge its compass of perception, and accustom it to 
wide and comprehensive views of things. For whereas at 
our first setting out, we often find it extremely difficult 
^to master a short and easy demonstration, and trace the 
connexion of its several parts ; yet as we advance in the 
science, the understanding is sqen gradually to dilate, and 
stretch itself to a greater size ; insomuch that a long and 
intricate series of reasoning is often taken in with scarce 
any labour of thought ; and not only so, but we can in 
some cases, with a single glance of our minds, run 
through an entire system of truths, and extend our view 
•at once to all the several link§ that unite and hold them 
together. 
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SECTION IV. 

Judicious choice of intermediate Ideas another gredt 

Requisite in this Art* 

When we are furni&hed with these two preparatory 
qualifications, the next requisite to (he discovery of truth 
is, a judicious choice of intermediate ideas. We have 
seen in the third pan of this treatise, that many of our 
ideas are of such a nature as not to discover tliese seve- 
ral habitudes and relations by an immediate compariaon 
one with another. In this case, we must have recourse 
lo intermediate ideas \ and the great art lies in finding put 
such as have an obvious and perceivable connexion witli 
the ideas whose relations we inquire after. For thus it 
is, that we are furnished with known and evident truthsi 
to serve as premises for the discovery of such as are un- 
loiown. And indeed the whole business of inventioa 
seems, in a great measure, to lie in the due assemblage 
and disposition of these preliminary truths. For they not 
only lead us. step by step, to the discovery we are in quest 
of, but are so absolutely necessai^ in the case, that with- 
out them it were vain to attempt it ; nothing being more 
certain, than that unknown propositions can no otherwise 
be traced but by means of some connexion they have with 
such as are known. Nay, reason itself, which is indeed 
the art of knowledge, and the faculty by which we push 
on our discoveries ; yet by the very definition of it implies 
no more, tlian an ability of deducing unknown truths from 
piinciples or propositions that are already known. NoW| 
although this happy choice of intermediate ideas, soas,to 
furnish a due train of previous propositions, that slwU 
lead us successively from one discovery to another, de- 
pends in some measure upon a natural sagacity and quick- 
ness of mind ; it is yet certain, from experience, that even 
here much may be effected by a stubborn application: 
and industry. In order to thisritis in the first place ne- 
cessary that we have an extensive knowledge of things, 
and some general acquainCance with the whole circle of 
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arts and sciences. Wide and extended views add great 
force and penetration to the mind, and enlarge its capacity 
of judging. And if to this we join, in the second place, 
a more particular and intimate study of whatever relates 
to the subject about which our inquiries are employed^ 
yre seem to bid fair for success in our attempts. For thus 
we are provided with an ample variety out of which to 
choose our intermediate ideas, and aire therefore more 
likely to discover some among them that will furnish out 
the previous propositions necessary in any train of rea- 
soning. 

SECTION v. 

Sagacity and a quickness <if Understanding greatly firo- 
motedby the Study of Algebra. 

It is not, indeed, to be denied, that when we have even 
got all our materials about us, much still depends upon a 
certain dexterity and address, in singling out the most 
proper, and applying them skilfully for the discovery of 
truth. . This is the talent which is known by the name of 
sagacity, and commonly supposed to be altogether. th9 
gift of nature. But yet I think it is beyond dispute, that 
practice, experience, and a watchful attention to the pro- 
cedure of our own minds, while employed in the exercise 
of reasoning, are even here of very great avail. It is a 
truth well known to those who have made any .considera- 
bie progress in the study of algebra, tiiat an address and 
skill in managing intricate questions may be very often 
obtained, by a careful imitation of the best models. For 
although when we first set out about the solution of equa- 
tions, we are puzzled at every step, and think we can 
never enough admire the sagacity of those who present 
us with elegant models in that way ; yet by degrees we 
ourselves arrive at a great mastery, not only in devising 
proper equations, and coupling them artfully together, so 
as from the more complicated to derive others rthat are 
simple ; but also in contriving useful substitutions, to 
free our calculations from fcactioos, and those intricacies 
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that arise from surds and irraiational'quantides. Nor is 
it a small pleasure attending the pmsecution of this studf, 
that we thus discern the growing strength of our minds, 
and see ourselves approaching nearer and nearer to that 
sagacity and quickness of understanding which we see so 
much admired in others, and were at first apt to conclude 
altogether beyond our reach. 

SECTION VI. 

Where Art and Management are requited in the business 

of Invention, 

We have now considered thosei requisites to invention^.- 
that have their foundation in the natural talents of the 
mind : an enlai^ed md comprehensive understanding, a 
strong habit of attention, a sagacity and quickness in dis- 
cerning and applyiifg intermediate ideas. Let us next f 
take a view of such other helps,- as more immediately de* 
{»end upon art and management,' and show the address of 
the mind, in contriving means to facilitate its^scoverieev 
and free it from all unnecessary fatigue and labour. For 
we are to observe that though the capaci^ of the intellect 
may be greatly enlarged by use and exercise, yet still our 
vie^s are confined within certain bounds, beyond which 
a finite understanding cannot reach. And as it often hap- 
pens, in the investi^tion of truth, especially where it lies 
at a considerable distance from first principles, that the 
number of connexions and relations are so great, as not to 
be taken in at once by the most improved understanding ; 
it is therefore one great branch of the art of invention, to 
take account of these reladons, as they come into view, 
and dispose them* in such manner, that they alwa3r8 lie 
open to the inspection of the mind, when disposed to turn 
its attenuon that v^ay* By this means, without perplex* 
ing ourselves with too many considerations at once, we 
have yet these reladons at command, when necessary to 
be taken notice of in the prosecution of our discoveries : 
and the understanding thus free and disengaged, can bend . 
its powers more intensely towards that particular partoC 
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the investigation it is at present concerned with. Now 
in this, according to my apprehension, lies tlie great art 
of human knowledge ; to manage witli skill the capaciiy 
of the intellecty-and contrive such helps as may bring the 
most wide and extended objects within the compass of 
its natural powers. When, therefore, the multitude of 
relations increase veiy fast up>on us, and grow too un- 
wieldy to be dealt with in the lump, we must combine 
them in different classes, and so dispose of the several 
parts, as that they may at all times lie open to the leisure- 
ly survey of the mind. By this means we avoid perplexity 
and confusion, L*.d are enabled to conduct our researches 
without being puzzled with that infinite crowd of particu- 
lars, that frequently fall under our notice in long and dif- 
ficult investigations. P'or by carrying our attention suc- 
cessively from one part to another, we can upon occasion 
take in th^ whole ; and knowing also the order and dispo- 
sition of the parts, may have recourse to any of them at 
pleasure, when its aid becomes necessary in the course- 
of our inquiries. 

SECTION Vllr 

An orderly Disjiosition of great use in adapting Objects to- 
the Cafiacity of the Understanding ; 

First, then, I say, that an orderly combination of things 
and classing them together with art and address, brings 
great and otherwise unmanageable objects, upon a level 
vAlh the powers of the mind. We have seen in the first 
part of this treatise, how by taking numbers in a progi^es- 
sivc series, and according to an uwiform law of composi- 
tion, the most bulky and formidable collections are com - 
j>^*ehcnded with ease, andlcaVe distinct impressions in the 
understanding. For the several stages of the progres- 
.sion serve as so many steps to the mind by wluch it as- 
cends gradually to the highest combinations ; and as it 
can carry its views from one to another, with great case 
and expedition, it is thence enabled to run over all the 
parts separately, and thereby rise to a just conception of 
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the whole. The sanic thing happens in all our oUier com- 
plex notions, especially when they grow very large and 
complicated ; for then it is that we become sensible of 
the necessity of establishing a certain order and grada- 
tion in the manner of combining the parts. This lias 
been already explained, at some lengtli, in the chapter of 
the composition and resolution of on^v ideas ; where we 
have traced the gradual progress of the mind through all 
the differerent orders c^ perception, and shown, (hat the 
most expeditious way of arriving at a just knowledge of 
the more compounded notices of the understanding, is by 
advancing regularly through all the iiilermediate steps. 
Hence it is easy to perceive what advantages must anae 
from a like conduct in regard to those several relations 
and connexicNis, upon which the investigation of truth de- 
pends. For as by this means we are enabled to bring 
them all within the reach of the mind, they can each ii¥ 
their turns be made use of upon occasion, and furnish 
their assistance towards the discovery of what we inre in 
quest of. Now this is of principal consideration in tbe 
business of invention, to have our thoughts so much under 
coniinand, that, in con^aring things together, in order to 
discover tlie result of their mutual connexions and de- 
pendence, all the several lights that tend to the clearing 
the subject we are upon, may lay distinctly open to tbe 
understanding, so as nothing material shall escape its 
view : because an oversight of this kind, in summing up 
the account, must not only greatly retard its advances^ 
but in many cases check hs progress altogether. 

SECTION VIII. 

And enabling ua to proceed gradually^ and vnth eahe^ 
in the Investigation of Truth. 

But, secondly^ another advantage arising from thin (h*-^ 
derly disposition, is, tliat hereby we free the mind from 
all unnecessary fatigue, and leave it to fix its attentiea 
upon any part separately, without perplexing itself with 
the consideratioQ of the whole. UnkiKtwn trutba^ as. we 
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have alread3M>bsenred, are only to be traced by means 
of the relation between them and others that are 
known. When, therefore^ these relations become very 
numerous) it must needs greatly distract the mind) were 
it to have its attention continually upon the stretch after 
such a muhitude of particulars at once. But now, by the 
method of classing and ordering our perceptions above 
explained, this inconvenience is wholly prevented. For 
a just distribution of things, as it ascertains distinctly the 
place of each, enables us to call any of them into view at 
pleasure, when the present consideration of it becomes 
necessary. Hence the mind proceeding gradually through 
the several relations of its ideas, and marking the results 
of them at every step, can. always proportion its inquiries 
to its strength ; and confining itself to such a number of 
^objects as it can take in and manage with ease, sees more 
distinctly all the consequences that arise from comparing 
them one with another. When, therefore, it comes af- 
terwards to take a review of these its several advances, 
as by this means the amount of every step of the inves- 
tigation is fairly Isdd open to its inspection, by adjusting 
and putting these together, in due order and method, it 
is enabled at last to discern the result of the whole. And 
thus, as before, in the composition of our ideas, so like* 
'VnfM here in the search and discovery of truth, we are 
fain to proceed gradually, and by a series of successive 
' 'stages. For these are so many resting places to the mind, 
whence to look about it, survey the conclusions it has al- 
ready gained, and see what helps they afford, towards the 
obtaining of others which it must still pass through, before 
it reaches the end of the investigation. Hence it often 
happens, that very remote and distant truths, which lie 
far beyond the reach of any single effort of the mind,, are 
yet, by this progressive method, successively brought ta 
light, and that too with less fatigue to the understanding 
' than could at first have well been imagined. For although 
^^the whole process, taken together, is frequently much 
too large to come within the view of the mind at once ; 
and therefore^ con^dered ia that Ught, may be said truly 
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.to exceed its gprasp ; 3ret the several steps of the mvesil- 
gatlon by themselves are. often eas]^ and manageable 
enough, so that by proceeding gradually from one to an* 
other, and thoroughly mastering the parts as we advance, 
we carry on our researches with wondrous dispatch, and 
are at length conducted to that very truth, with a view to 
the discovery of which the inquisition itself was set oa 
foot* 

SECTION IX. 

Algebra and Arithmetic^ properly afieaking^ both 

Arts of Invention* 

But now perhaps it may not be improper, if we endea* 
vour to illustrate these observations by an example, -and 
set ourselves to trace the conduct and manner of the 
mind, when employed in the exercise of invention. There 
.are two great bninches of the mathematics peculiarly 
fitted to furnish us with models in this way. Arithmetic^ 
I mean, and Algebra. Algebra is universally known to be 
the very art and principle of invention ; and in arithmetic^ 
too» we are frequently put upon the finding out of un* 
known numbers, by means of their relations and con- 
nexions with others that are known : as where it is re- 
quired to find a number equal to this sum of two others, 
or the product of two others. I choose to boiTow my 
examples chiefly from this last science, both because they 
will be mora within the reach of those for whom this 
treatise is principally designed ; as likewise, because 
arithmetic furnishes the best models of a happy sagacity 
and management, in classing and regulating our percep-* 
tions. So that here, more than in any other branch of hu- 
man knowledge, we shall have an opjx)! tunity of observ- 
ing, how much an orderly disposition of things tends to 
the ease and success of our inquiries, by leaving us to 
canvass the parts separately, and thereby rise to a gradual 
conception of the whole, without entangling ourselves 
with too many considerations at once, in any single step 
of the iaveatigatioa. For it will indeed be found, that a 



ELEMENTS OF LOGIC. 213 

dexterity and address, in the use of this last advantage, 
serves to facilitate and promote our discoveries^ almost 
beyond imagination or belief. 

SECTION X. 

The Method of classing our Percejitiona in Arithmetic* 

We have already explained the manner of reducing 
numbers into classes, and of distinguishing these classes 
by their several names. And now we are farther to ob- 
serve, that the present method of notation is so contrived, 
as exactly to fall in with this form of numbering. For ati 
in tlie names of numbers, we rise from unita to tens^ from 
tena to hundreds^ from hundreds to thousands^ £^c. so 
likewise in tlieir notation, the same figures, in different 
placest signify these severs^ combinations. Thus 2 ia 
the first place on the right hand, denotes tvro unitsj in the 
second place, it expresses so many tensf in the third hun^ 
dreds, in the fourth thousands. By this means it happens, 
that when a number is wmten down in figures, as every 
figure in it expresses some distinct ccmibination, and all 
combinations together make up the total sum ; so may 
the several figures be considered as the constituent parts 
of the number. Thus the number 2436, is evidently, by 
the very notation, distinguished into four parts, marked 
by the four figures that serve to express it. For the first 
denotes tvfo thousand^ the second yi/ur hundred^ the third 
thirty or three tensy and the fourth six. These several 
parts, though they here appear in a conjoined form, may 
yet be also expressed separately thus, 2000^ 40O, 30^ and 
6y and the amount is exactly the same. 

SECTION XI. 

The Helps thence derived towards an easy Addition of 

JVumbers. 

This then being the case, if it is required to find a num« 
ber equal to the sum of two others given ; our busi- 
ness is^ to examine separately these given numberS) and 
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if they appear too large and bulky to be dealt with by a 
single effort of thought, then> since the very notation dis- 
tinguishes them into different parts, we must content our- 
selves with considering the parts usunder, and finding 
their sums one after another. For since the whole is 
equal to all its p.u*ts, if we find the sums of the several 
parts of w hich^ny two numbers consist, we certainly find 
the total sum of the two numbers. And therefore, these 
different sums, united and put together, according to the 
established rules of notation will be the very number we 
are in quest of. Let it be proposed, for instance, to find 
a number equal to the sum of these two : 2436, and 4552. 
As the finding of this by a single effort of thought would 
be too violent an eicercise for the mind, I consider tlie 
figures, representing these numbera, as the parts of 
which they consist, and therefore set myself to discover 
their sums one after another. Thus 2, the fii*st figure on 
the right hand of one, added to 6, the first figure on the 
right of the other, makes 8, which is therefore the sum 
of these two parts. Again, the sum of 5 and 3, the two 
figures or parts in the second place, is likewise 8. But 
now as figures in the second place, denote not simile 
unitSi but tens ; hence it is plain, that 5 and 3 here, signi- 
fy five tens, and three tens^ or 50 and 30, whose sum 
therefore must be eight tens or 80. And here again, I 
call to mind, that having already obtained one figure of 
the sum, if I place that now found immediately after it, 
it will thereby stand also in the second place, and so real- 
ly express, as it ought to do, eight tens or 80. And thus 
it is liappi^y contrived, that though in the addition of the 
tens^ I consider the figures composing them as denoting 
only simple units^ which makes the operation easier and 
less perplexed, yet by the place their sum obtains in tlie 
number found it expresses the real amount of the parts- 
added, taken in their full and complete values. The 
same thing happens in summing the hundreds and tkou' 
,sands ; that is, though the figures expressing these com- 
binations, are added together as simple units : yet their 
sumsi standing in the third and fouith places of the 
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number found, thereby really denote the hundreds and 
thousands, and so represent the true value of the parts 
added. 

S£i:TION XII. 

Mecause in the several Steps by which it is carried o«, the 
Mind is fiut to little or no Fatigue, 

H^ce then we have a manifest proof of the great advan- 
tages derived from an artful method of classing our per- 
ceptions. For as the numbers themselves are by this 
means distinguished into diHerent parts which brings 
them more readily within the compass of the understand- 
ing ; so by taking these parts separately, the operations 
about numbers are rendered very easy and simple, And 
indeed it is particularly worthy our notice^ and though in 
adding two very large numbers together, the whole pro- 
cesses of sufficient length ; yet the several steps by which 
it is conducted, are managed with incredible dispatch, 
and scarce any fatigue to the mind. This is apparent in the 
example given above, where we see, that in every advance 
from one part to another, nothing more is require'd than to 
add together the two figures in the like places of the num- 
bers to be summed* But whatisyetmore wonderful, though 
in the progress of a long operation, the figures rise in 
their value as we advance, and grow to signify thoumndsy 
willions^ billions, ^c. yet so happily are they contrived 
for expressing the different parts of numbers, that in 
. every step of the procedure we consider them as deno- 
ting only simple units, all other deficiencies being made 
up, by the places their sums obtain in the total amount 
And thus it is so ordered in this admirable form of notation, 
that however large the nunlbers are that come under ex- 
amination, they are nevertheless managed with the same 
ease as the most simple and obvious collections ; because 
in the sevei^al operations about them, the mind is neither 
tied down to the view of too many parts at once, nor en- 
taitgled with any considerations regarding the bulk and 
composition of those parts. 
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SECTION XIIT. 

Thia farther illustrated by an Examfile in Multifi^ca- 

tion. 

And if these advantages are so very manifest in the 
first and simplest rules of arithmetic, much more do they 
discover themselves in those that are intricate and com- 
plex. Let a man endeavour in his thoughts to find the 
product of two numbers, each consisting of twenty or 
thirty places, and that without considering the parts sepa^^ 
rately ; I believe he will soon be sensible, that it is a dis- 
covery far beyond the limits of the human mind. But 
now in the progressive method above explained, nothing 
is more simple and easy. For if we take the first figure 
on the right hand of the one number, and by it multiply 
every figure of the other separately ; these several pro- 
ducts, connected according to the established laws of no- 
tation, must truly represent tlie total product of this other^ 
by that part of the multiplying number. Let us suppose) 
for instance, the figure in the unit's place of the muUitiUer^ 
)x> be .2, and the three last places of the multifilicand to be 
432. Then, 2 multiplying 2 produces 4, which therefore 
is the first part of the product. Again, 2 multiplying 3 
produces 6. But now 3 standing in the second place of 
the multiplicand, denotes its real value three tens^ or 30j 
which therefore taken twice^ amount to six tens or 60. 
And accordingly the figure 6, coming after 4 already 
found, is thereby thrown into the second place of the pro- 
duct, and so truly expresses 60, its full and adequate value. 
The same thing happens in multiplying 4, which standing 
in the place of hundredsy its product by 2 is 800. But 
this veiy sum the figure 8, produced from 2 and 4, really 
denotes in the total product. Because coming after 64^ 
the two parts already found, it is thereby determined to 
the third place, where it of course expresses so many 
hundreds. This process, it is evident, may be continued 
to any length we please ; and it is remarkable, that in like 
manner as in addition, though the value of the figures in 
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themuldpUcand continudly lisesupon us^ yet we all along 
proceed with them as simple units ; because the places of 
the several products in the total amount^ represent the 
just result of multiplying the figures together^ according 
to their true and adequate value. 

SECTION XIV. 

Of the Diajiosition of the several Products in order to 

jiddition. 

Having thus obljsdned the product by the first figure of 
the multiplier, we next take that in the second place, and 
proceed with it in the same manner. This second opera- 
tion gives us the effect of that figure, considered as a 
simple digits But as it stood in the second place, and 
therefoi'e really denoted so many tena^ hence it is plain, 
that the product now gained must be yet multiplied by 
tetiy in order to express the true product sought. This 
is accordingly done in the operation, by placing the first 
figure of this second product under the second figure of 
the first product. For this, when they come to be added 
together, has the same efi'ect as annexing a cypher, or 
multiplying by ten^ as eveiy one knows who is in the least 
acquainted with the rules of arithmetic. In like manner, 
when we multiply by the figure in the third place, as this 
-new product is placed still one figure backwards, we do 
in effect annex two cyphers to it, or multiply it by a hun- 
dred. And this we ought certainly to do ; because having 
considered the multiplying figure as denoting only sim- 
ple units, when it really expressed so many hundreds, 
the first operation gives no more than the hundredth 
part of the true product. The case is the same in mul- 
tiplying by the fourth or fifth figures, because, the pro- 
ducts still running backwards, we thereby in effect annex 
as many cyphers to thcQi as bring them up severally to 
their respective adequate value. By this means it hap- 
pens, that though the figures of the multiplier in every 
advance, denote still higher and higher combinations, yet 
we all along proceed with them as simple digits ; the dis^ 

T 
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position of the several products in order to addition ma- 
king up for all the deficiencies that arise from this vray of 
considering them. When in this method of procedure, 
we have obtained the product of the multiplicand into all 
the different parts of the multiplier^ by adding these pro- 
ducts together, we obtain also the total product of the two 
numbers. For since the whole is equal to all its parts, 
nothing is more evident, than that the product of any one 
number into another, must be equal to its product into alt 
the parts of that other : and therefore the several partial 
products united into one sum, cannot but truly represent 
the real product sought. 

5 
SECTION XV. "» 

Arithmetical Ofierationa^ by being carried on in a Pro^.\ 
gressive Met hod j rendered easy and intelligible, . \ 

Thus, we see, that in questions of multiplication, though 
the whole process is sometimes sufficiently long and te- 
dious, yet the several steps by which it is caiTied on 'are 
all very level to the powers of the understanding. For 
from the account given above it appears that nothing more 
is required in any of them than barely to multiply one 
digit by another. But now this easy rule of operation ifir 
wholly derived from the before mentioned address in 
classing our perceptions. For to this it is owing, that 
the numbers under consideration are distinguished inta 
parts, and that the several parts are also clearly represent* 
ed to the mind in the very form of notation. Now as 
these parts have an invariable relation one to another, and 
advance in their value by an uniform law of progression^ 
the understanding by means of such a link can easily hold 
them together, and carry its views from stage to staged' 
without perplexity or confusion. Hence it happens, that 
however large and mighty the numbers are, so far as to 
exceed the immediate grasp of the mind ; yet by running' 
gradually through the several combinations of which they^ 
are made up, we at length comprehend them in their luH 
cKtent. And because it would be impossible for the un« 
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dersUpdingto multiply Teiylargeminibers one into aiicn 
thee, by a simple effort of thought ; therefore here also 
it considers the parts separately^ and taking tfaem in an 
orderly series, advances by a variety of successive steps* 
It is true indeed, in the progress of the operation, the 
several figures rise in their value : but thisconsidei^tioa 
enters not the work itself. For there, as we have already 
seen, though the characters are taken as denoting only 
simple units, yet the order and disposition of the partia) 
product!^ exhibits each according to its real amount. 
Hence in every step, we have only to multiply one digit 
by another, which as it is attended with scarce, any diffi* 
culty, the whole process is carried on with wondrous dis« 
patch. And thus by a series of easy operations, we at 
length rise to discoveries, which, in any other method of 
procedure, would have been found altogether beyond the 
reach of the mind* 

SECTION XVI* 

The Art ofClaasing our Perceptions the great Mean and 

instrument of Invention. 

. Since therefore by a due and orderly disposition of our 
ideas, we can bring the most wide and extended objects 
upon a level with the powers of the understanding : and 
since by this also we abridge the fatigue and labour of the 
mind, and enable it to carry on its researches in a pro- 
gressive method, without which contrivance, almost all 
the more remote and distant truths of the sciences must 
have lain forever hid from our knowledge ; I think we may 
venture to affirm, that the art of regulating and classing 
our perceptions is the great mean and instrument of in* 
vention. It is for this reason that I have endeavoured in 
so particular a nuu)ner to illustrate it from examples in 
numbers, because we have here not only a perfect model 
of the art itself, but see also in the clearest manner what 
helps it furnishes towards a ready compreheuaion of ob* 
jects. and a masterly investigation of truth. Nor let any 
one&nd faulty as if we had insisted rather too long upon 
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xnattets that are obviouft and known to all. For I atn a^ 
to think, that though very few are strangers to the receiv- 
ed metfiod of notation, and the common rules of opera- 
tion in arithmetic ; yet it is not every one that sets him- 
self to consider tlie address s^d sagacity thattnay be seen 
in the contrivance of them, or to unravel those l^rinci- 
pies of investigalion which we have here so cleady de- 
duced from them. And this I take to be the reason, ^tliat 
we sometimes meet with instances of men, -who though 
^oroughiy versed in the-art of invemicm, with regard- ti& 
some particular branches of knowledge ; yet if taken out 
ci thdr usual trackf find themselves immediately at tt 
stand, as if wholly bereft of genius and penetration. Wl^ 
such men invention is a mere habit, carded on in a man-* 
ner purely mechanical, without any knowledge of 'the 
grounds and reasons -upon which the several rules of in^ 
vestigation are founded. Hence they are unfurnished 
with those general observations, which may be alike use-^ 
fiUly applied in all sekmces, witli only sonie little tie-> 
cessary variations, suited to the nature of the subject ww 
are upon. And indeed I know of no surer way to arnve 
at a fruitful and ready invention, than by attending care- 
fully to the procedure ef our own minds, in the exercise 
of this distinguished faculty ; because from the pardcffl«Br 
rules relating to any one branch, we are often enabled to 
derive such general remarks, as tend to lay open the very 
foundation andprinciples of the art itself. ' 

* 

SUCTION xvn. 

T/ie Manner of proceeding in the Resolution of jilgebrai^^ 

Questions, 

If now we turn our thoughts from arithmetic to algebra^ 
here also we shall find, that the great invention lies, in so 
regulating and disposing our notices of things, that we 
may be enabled to proceed gradually in the search of 
truth. For it is the principal aim of this science, by ex hill- 
ing the several relations of things in a kind of symbolical 
language, so to represent them to the imagination, as that 
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tfe may cany our attendon from one to aaother, in any 
order we please. - Hence, however numerous those rela» 
tions are, yet by taking only such a number of them into 
consideration at once, as is suited to the Teach and capa- 
city of the understanding, we avoid perplexity and confu- 
sion in our researches, and never put our faculties to6 
much upon the stretch, so as to loose ourselves amidst 
the multiplicity of our own thoughts. As therefore iii 
arithmetic, we rise to a just conception of the greatest 
numbers as considering them made up of various pro- 
gt*essive combinations; so likewise in algebray those 
manifold relations that often intervene, between known 
and unknown quantities, are clearly represetited to the 
mind, by throwing them into a series of distinct equations. 
And as the most difficult questions relating tr) numbers 
are managed with ease ; because we can take the parts or 
figures separately, and proceed with them one after ano- 
ther ; so also the most intricate problems of algebra are in 
• like miiknner readily unfolded, by examining the several 
equations apart, and unravelling them according to certain 
established niles of operation. And here it is well worth 
our notice, that in very complicated problems, producing 
a ^reat number of different equations, it for the most part 
so happens, that every one of them iuchides a variety of 
unknown quantities. When therefore we come to solve 
them separately, as it would too much distract and entan* 
gle-the mind to engage in the pursuit of so many differ- 
ent objects at once ; our first business is, by artfully coup-^ 
ling the several equations together, or by the various 
ways of multiplication, subtraction, addition, and substitu- 
tion, to derive others from them more simple, until at 
length by such a gradual process we arrive at some new 
equation with only one unknown quantity. This done, we 
set ourselves to consider the equation last found, and hav- 
ing now to do with an object suited to the sti*ength and 
capacity of the mind, easily by the establislied rulea o^ 
the art, discover the quantity sought. In this manner 
"we proceed with all the several unknown quantitica one^ 

t2 
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after anollierf and haviog bf a smes of ^sdnct cperadoDS 
traced them s^tfately« the queatioQ is thereby comiilete- 
lyresolfed. 

SSCTIOV XTIU. 

Ofth69c other Artifices which may be considered c* 
Suimdiary Helps to Invention 

HeDce it appears, that thebuainess of inveDtion, as prac« 
dsed in algebn^ depends entirely upon the art of abridg- 
ing our thoughts, reducing the number of particulars ta- 
ken under consideration at once to the fewest possible, 
and establishing that pr(^;resave method of investigatidO} 
which we have already so fully expbdned from examples 
61 arithmetic. I might ea^ly show that the same ofa«er- 
vadon holds equally in other sciences ; but having alrea- 
dy exceeded the bounds I at first prescribed to myself in 
this chapter, shall only add, that besides the grand instru* 
ments of knowledge already mentioned, there are innu- 
merable other artifices, arising out of the particukr na- 
ture of the subject, we are upon, and which may be con- 
sidered as subsidiary helps to invention. Thus in geome- 
try, many demonstrations of problems and theorems.are 
wholly derived from the construction of the figmre made 
use of, and the drawing of tines from one point to another. 
In like manner in algebra, the devising of proper equa- 
tions from the conations of the question proposed, and 
contriving neat expressions for the unknown quandties, 
contribute not a little to the easy solution of problems. 
And when we have even carried on the Invesdgation to 
some single equadon with only one unknown quandty ; as 
that unknown quantity may t^ variously perplexed* and 
entangled with others that are known, so as to require a 
• multiplicity of different operations, before it can be disen- 
gaged, which often involves us in long and intricate cal- 
culations, and brings surds and irradonal quanddes in 
our way ; algebraists to prevent in some measure these 
inconveniences, and shorten as much as possible, the pro- 
eess, have fallen upon several methods of subsutudoi?; 
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which are of great service in very complicated queationa. 
But these and such like artifices oi invention, cannot be 
explained at length in this short essay It is enough to 
have given the^ reader a hint of them, and put him in the 
way of unravelling them himself, when he comes to ^pply 
his thoughts to those particular branches of knowledge 
where they are severally made use of. 

SECTION XIX. 

Of the great Mvantagea arising from a ha/ifiy ATotation 

or Exfiresfiion of our Thoughts. 

There is one thing, howcTer. that in a particular man- 
ner deserves to be taken notice of, before we diuniss 
this subject ; and that is, the great advantages that may 
redound to science, by a happy notation or expression of 
our thoughts. It is owing entirely to this, and die me- 
thod of denoting the sever^ combinations of numbers by 
figures standing in different places, that the most com- 
|>licated operations in arithmetic are managed with so 
much ease and dispatch. Nor is it less apparent,.thHt the 
discoveries made by algebra, are wholly to be imputed 
to that symbolical language made use of in it. For by 
this means we are enabled to represent the relations of 
things in the form of equations, and by variously proceed- 
ing with tliese equations, to trace out, step by step, the 
several particulars we are in quest of. Add to all this, 
that by such a notauon, the eyes and imagination ar-e also 
made subservient to the discovery of truth. For the 
thoughta of the mind rise up and disappear, according as 
we set ourselves to call them into view ; and therefore, 
without any particular method of fixing and ascertaining 
them as they occur, the retrieving them again when out 
^ of sight, would o^en be no less painful than the very 
first exercise of deducing them one from another. When 
therefore in the pursuit of truth we carry our attention 
forward from one part of the investigation to another, as 
nevertheless we have frequent occasions to look ba^ 
upon the discoveries alrea4y passed through) could these 
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be no otherwise brought into view, than by the same 
course of thinking in which they were first traced* so 
many dHTerent attentions at once must needs greatly dis- 
tract the mindy and be attended with infinite trouble and 
&tigue. But now, the method of fixing and ascertaining 
our thoughts by a happy and well-chosen notation^ en- 
tirelyremo ves all these obstacles. For thus, when we have 
occasion to run to any former discoveries, as care is taken 
all along to delineate them in proper characters,, we 
need only cast our eye upon that part of the process 
where they stand expressed, which will lay them at once 
open to the mind, in their true and genuine form. By thia 
means we can at any time take a quick and ready survey 
of our progress, and running over the several conclusions 
already gained, see more distinctly what helps they fur- 
nish towards the obtaining of those others we are still in 
pursuit of Nay, further, as the amount of every step of 
the investigation lies fairly before us, by comparing them 
variously among themselves, and adjusting them one to 
another, we come at length to discern the result of th» 
whole, and are enabled to form our several discoveries* 
into an uniform and well connected system of truths^ 
which is the great end and aim of all our inquiries. 

6ECTIOKXX. 

Recapitulation. 

Upon the whole then it appears, that in order to pre- 
ceed successively in the exercise of invention, we must 
endeavour as much as possible to enlarge tlv^ capacity of 
the mind, by accustoming it to wide and comprehensive 
views of things : that we must habituate ourselves to a 
strong and unshaken attention, which carefully distin- 
guishes all the circumstances that come in our way, and 
lets nothing material slip its notice : in fine, that we must 
furnish ourselves with an ample variety of intermediate 
ideas, and be much in the exercise of singling them out 
and applying them for the discovery of truth These 
^ry qualifications obtained| what depends upon 
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art Ues chiefly in the manner of combining our percep* 
tions, and classing them together with addressi so as to 
establish a progressive method of investigation And 
here it is of great importance to contrive a proper nota^ 
tion or expression of our thoughts, such as may exhibit 
them according to their real appearance in the mind> and 
distinctly represent their several divisions, classes) and 
relations. This is clearly seen in the manner of compu* 
ti|)g by figures in arithmetic, but more particularly in 
Ih^tsyonbdical language, which hath been hitherto so 
successfully applied in the unravelling of algebraical pro- 
Uems. Thus furnished, we may at any time set about 
the investigatbn of truUi ; and if we take care to note 
down the several steps of the process, as the mind advan-^ 
ces from one discovery to another, such an arrangement 
or disposition of our thoughts constitutes what is called 
^e method of invention^ For thus it Is plain that we fol- 
low the natural procedure of the understanding, and nrake 
the truths we have unravelled to succeed one another, 
according to the order in which they present themselves 
to the mind, while employed in tracing and finding them 
out. And here again it well deserves our notice, tha^ as 
by this means the Whole investigation lies distinctly be* 
fore us ; so by comparing the several steps of it among 
themselves, and observing the relation they bear one to 
another, we are enabled to form our discoveries into a 
regular system of knowledge, where the truths advanced 
a]» duly linked together, and deduced in an orderly series 
from first principles. This other manner of combining 
our thoughts, is distinguished by the name of the method 
qf^cnccy which therefore now offers itself to be explain- 
ed, and is accordingly the subject of th^ ensubg chap- 
tor. 
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CHAP. 11. 

OF THE METHOD OP SCIENCE. 
SECTION I. 

Knowledge as derivedfrom the Contemfilatitm ofour.Idea^f 
of a ueceasary and unchangeable J^ature. 

Ik order to give the justcridea of the rules piecuTiar 
to this species of methoa) and establish them upon their 
proper foundation, it will be necessary to begin with set- 
tling the meaning of the word science^ and showing to 
what parts of human knowledge that term may be tnost 
fitly applied. We have already observed in the first chap- 
ter of the second book) that there are three several ways 
of coming at the knowledge of truth. First, by contem- 
plating the ideas in our own minds. Secondly, by the infor- 
mation of the senses. Thirdly, by the testimony of others. 
When we set ourselves to consider the ideas in our own 
minds, we variously compare them together, in order to 
judge of their agreement or disagreement. Now as all 
the truths deduced in this way, flow from certain con- 
nexions and relations, discemed between the ideas them- 
selves; and as when the same ideas are brought into com- 
parisony the same relations must ever and invariably sub- 
sist between them ; hence it is plain, that the knowledge 
acquired by the contemplation of our ideas, is of a ne- 
cessary and unchangeable nature. But farther, as the 
relations between our ideas, are not only supposed to be 
real in themselves, but also to be seen and discerned by 
the mind ; and as when we clearly perceive a connexion 
or repugnance between any two ideas, we cannot avoid 
judging them to agree or disagree accordingly ; it evi-' 
dently follows, that our knowledge of this kind is attend- 
ed with absolute certainty and conviction, insomuch, that 
it is impossible for us to withhold our assent, or entertain 
any doubt as to the reality of truths so offered to the Dn- 
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derstanding. The i^elation of equality between the whole 
ami all its parts is apparent to every one who has formed 
to himself a distinct notion of what the words whole and 
fiari staiid for. No man, therefore, who has these two 
ideas in his mind, can possibly doubt of the truth of this 
proposition, iha$ the whole is equal to all its fiarta. For 
this would only be endeavouring to persuade himself, that 
that was not, which he plainly and unavoidably perceives 
to be. So that in all cases, where we discern a rela- 
tion between any of our ideas, whether immediately by 
comparing the one with another, or by means of inter* 
mediate ideas, that lay it open distinctly to the under- 
standing ; the knowledge thence arising is certain and 
infaUible. I say infallible ; because we not only perceive 
and own the truth of propositions so offered to the mind, 
butf having at the same time a clear view of the ground 
on which our assent rests, are entirely satisfied within 
oui'selves, that we cannot possibly be deceived in thi& 
perception, 

', . SECTIOK n. 

jitt flowing from the Information of the Senses^ begets 
undoubted Assurance j but excludes not all' fiossibility 
ofbevig deceived; 

This second way of coming at knowledge, is by the 
means of the senses. From them we receive informa- 
tion of the existence of objects without us, of the union 
and conjunction of different qualities in the same sub- 
ject, and of the operations of bodies one upon another. 
Thus our eyes tell us, that there is in the universe such 
a body as we call the sun, our sight and touch, that 
light and heat, or at least the power of exciting those 
perceptions in us, co-exists in that body ; and lastly, by 
the same sight we also learn, that fire has the power of 
dissolving metals, or of reducing wood to charcoal and 
ashes. But now with regard to this kind of knowledge 
we a|.e to observe, that though when the organs of the 
body are rightly disposed^ and operate in a natural way, 
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we never doubt the testimony of our senses, but from 
most of the schemes of life upon their information: yet 
are not the truths of this class attended with diat abso* 
lute and infallible assurance, which belongs to those deri- 
ved from the contemplation of our own ideas. We find 
that the senses frequently represent objects as really ex- 
isdng, which yet have no being but in our own imagina- 
tions ; as in dreams, phrensies, and the deliriums of a 
fever. A disorder too in the organs, makes us often 
ascribe qualities to bodies, entirely different from those 
they appear to possess at other times. Thus a man in 
the' jaundice shall fancy every object presented to him 
yellow: and in bodily distempers, where the taste is 
greatly vitiated, what naturally produces the idea of 
sweetness, is sometimes attended with a quite contrary- 
sensation. It is true, these irregularities neither ought, 
nor indeed do they, with considerate men, in any ways 
tend to discredit the testimony of experience. He tliat, 
awake, and in his senses, and satisfied that his organs 
operated duly, should take it into his head to doubt whe- 
ther fire would bum, or arsenic poison him, and there- 
fore rashly venture upon these objects, would soon be 
convinced of his error, in a way not much to his liking. 
As nevertheless the senses do sometimes impose upon 
us, there is no absolute and infallible security that they 
may not at others ; therefore the assurance they pro- 
duce, though i*easonable, satisfying, and sufficiently 
well founded to determine us in the several actions and 
occurrences of life, is yet of such a nature, as not neces^ 
sarily to exclude all possibility of being deceived.— 
Hence some men go so far as to maintain, that we ought 
to distrust our senses altogether ; nay, whole sects 
among the ancients, because of this bare possibility, 
which really extends no farther than to matters of ex* 
fierience and testimony^ yet established it as a principle, 
tliat we ought to doubt of every thing. Nor are there 
wanting philosophers among the moderns, who, upon 
the same grounds, deny the existence of bodies, and as- 
cribe the perceptions excited in us, not to the action 
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of external matter, but to certain established laws in na- 
ture, which operate upon us in such a manner as to 
produce all those several effects that seem to flow from 
the real presence of objects variously affecting our per- 
ception. It is not. ray design hereto enter into a parti- 
cular discussion of these matters: all I aim at, is to show, 
that the testimony of the senses, though sufficient to 
convince sober reasonable men, yet does not so unavoid- 
ably extort our assent, as to leave no room for suspicion 
or distrust. 

SECTION III* 

Aa founded ufion Testimony^ ia of a atill more certain 
Miture^ though in many Caaea embraced ^fiithout wa- 
vering or diatruat. 

The third and last way of coming at truth is by the 
report and testimony of others. This regards chiefly 
past facts and transactions, which having no longer any 
existence, cannot be brought within the present sphere 
.of our observation. For as these could never have 
fallen under our cognizance, but by the relations of such 
ais had sufficient opportunities of being informed ; it is 
hence apparent, that all our knowledge of this kind is , 
wholly founded upon the conveyance of testimony. But 
now, although this in many cases is a siTfficient ground 
of assent, so as to produce a ready belief in the mind, 
yet is it liable to still greater objections than even the 
.reports of experience Our senses, it is true, on some 
occasions deceive us, and therefore they ipay possibly 
on others. But this bare possibility creates little or no 
distrust; because there are fixed rules of judging, when 
they operate according to nature, and when they are 
prevented or given up to caprice. It is otherwise in 
matters of mere human testimony. For there* besides 
the supposition that the persons themselves may have 
bee.n deceived, there is a farther possibility^ that they 
.may have conspired to impose upon others by a false, rer 
^tion. This consideration has tbe greater weighty a^ 
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we frequently meet with such instances of disingenuitjr 
among men, and know it to be their interest in some 
particular cases, to dissemble and misrepresent the 
truth. It would, nevertheless, be the height of follj, to 
reject all human testimony without distinction because 
of this bare possibility. Who can doubt whether there 
ever were in the world such conquerors as Mexander ' 
and Julius Casar ? There is no absolute contradiction, 
indeed, in supposing, that historian^ may have conspired 
to deceive us. But such an universal concurrence to a 
falsehood, without one contradicting voice, is so extreme-* 
ly improbable, and so very unlike what usually happens 
in the world, that a wise man could as soon persuade 
himself to believe the grossest absurdity, as to admit of 
a supposition so remote from every appearance of truth. 
Hence the facts of history, when well attested, are rea- 
dily embraced by the mind ; and though the evidence 
attending them be not such as produces a necessary 
and infallible assurance, it is yet abundantly sufficient to 
justify our belief, and leave those without excuse, who, 
upon the bare ground of possibility, are for rejecting en- 
tirely the conveyance of testimony. 

SECTION IV. 

Science belongs entirely to that Branch of Knowledge 
which ia derived from the Contemplation qf our 
Ideas, 

Upon the whole, then, it appears, that absolute certain- 
ty, such igs is attended with unavoidable assent, and ex- 
cludes all possibility of being deceived, is to be found 
only in the contemplation of our own ideas. In matters 
of experience and testimony, men, we see, may frame 
pretences for suspicion and distrust : but in that part of 
knowledge which regards the relatione of our ideas, none 
such can have place. For as all these several rela- 
tions are either immediately discerned by the mind| 
or traced by means of immediate ideas, where self-evi- 
dence is supposed to accompany every step of the pro- 
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cedure) it is absolutely impossible for a man to persuade 
himself that that is not, which he plainly and necessarily 
perceives, to be. Now it is to knowledge, attended wit\^^ 
this last kind of evidence alone, that in strictness and pro- 
priety of speech we attribute the name of science. For 
science implies perception and discernment, what we 
ourselves see and cannot avoid seeing ; and therefore has^ 
place only in matters of absolute certainty, where the 
truths advanced are either intuitive propositions, or dedu- 
ced from them in a way of strict demonstration. And 
as this kind of certainty isno where to be found, but in 
investigating the i-elations of our ideas ; hence it is plain, 
that science y properly speaking, regards wholly the first 
branch of human knowledge ; that which we have said is 
derived from a contemplation of the ideas in our own 
minds. 

SECTION v. 

Our Knowledge of the real Existence of Objects not 

Intuitive* 

But here I expect it will be asked, if science and de* 
tnonstration belong only to the consideration of our own 
ideas, what kind of knowledge it is, that we have relating 
to bodies, their powers, properties, and operations one. 
ppon another ? To this I answer, that we have already 
distinguished it by tlie name of natural or exfierimentaL 
But that we may see more distinctly wherein tlie differ- 
ence between scientifcal and natural knowledge lies, it 
may not be improper to add the following observations. 
When we cast our eyes towards the sun, we immediate- 
ly conclude, that there exists an object without us, cor- 
responding to the idea in our minds. We are, however, 
to take notice, that this conclusion does not arise from any 
necessary and unavoidable connexion discerned, between 
the appearance of the idea in the mind, ^nd the real ex- 
istence of the object without us. We all know by expe- 
rience, that ideas may be excited, and that too by a seem- 
ing operation of objects upon our senseS) when there are 
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in fact no such objects existing ; as in dreMns^ and the- 
deliriums of a ferer. Upon what then is the before-men- 
tioned conclusion properly grounded ? Why, evidently 
upon this : that as >ve are satisfied our organs operate 
duly, and know that every effect roust have a cause, no- 
thing is more natural than to suppose, that where an idea 
h excited in the mind, some object exists corresponding^ 
to the idea which is the cause of that appearance. But as 
this conclusion, by what we have seen, is not necessary 
and unavoidable, hence there is no intuition in the case, 
but merely a probable conjecture, or reasonable presump- 
tion, grounded upon an intuitive truth. • 

SECTION VI. 

Absolute Certainty in natural Knowledge confined to what 
Jails under our immediate /Notice, 

Agsun, when a piece of gold is dissolved in aqua regia^ 
we see indeed and own the effect produced, but canoot 
be said, in strictness and propriety of speech, to have any 
perception or discernment of it. The reason is^ because 
being unacquainted with the intimate nature both oTagua 
regia and gold, we cannot, from the ideas of them in our 
minds, deduce why the one operates upon the other in 
that particular manner. Hence it is, that our knowledge 
of the facts and operations of nature extends not with civ* 
tainty beyond the present instance, or what falls under 
our immediate notice ; so that in all our researches rela- 
ting to them we n^ust proceed in the way of trial and ex- 
periment, there b^ing here no general or universal truths, 
whereon to found tctVu/r^riz/ deductions. Because the solu- 
tion of gold in aqtia regia holds in one experiment, we can- 
not thence in&llibly conclude that it will hold in another. 
For not knowing upon what it is, in either of these bodies, 
that the efifect here mentioned depends, we lia? e no abso- 
lute certainty in any new experiment we propose to make, 
that the objects to be applied one to another have that pre- 
cise texture and constitution from which this solution re- 
sults. Chemists know by experience, that bodies which 
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^ by the same name» and have the same outward ap- 
pearance, are not always, however exactly alike in their 
powers and operations. In vain do they often search for 
those properties in one piece of antimony y which on for- 
mer occasions, they may have found in another ; and by 
this means, to their no small mortification, find them- 
selves frequently disappointed, in veiy costly and premis- 
ing experiments. Nor have we any express and positive 
assui-ance, that the very bodies with which we have for- 
merly made expeiiments, continue so exactly the same, as 
to afford the like appearances in any succeeding trial. A 
thousand changes happen every moment in the natural 
world, without our having the least knowledge or per- 
ception of them. An alteration in our atmosphere, the 
approach or recess of the sun, his declination towards the 
north or south, not only vary tlie outward face of things, 
but occasion many changes in the human constitution it- 
self, which we yet perceive not when they happen ; nor 
should ever be sensible of, but by the effects and conse- 
quences resulting from them. And whether alterations 
analagous to these may not sometimes be produced in the 
frame and texture of many bodies that surround us, is 
what we cannot with certainty determine. Hence, from 
an experiment's succeeding in one instance, we cannot 
infallibly argue, that it will succeed in another, even with 
the same body. The thing may indeed be probable, and 
that in the highest degree ; but as there is still a possi- 
bility that some change may have happened to the body, 
uiiknown to us, there can be no absolute certainty in the 
case. 

SECTION Til. 

Wkttt kind ofKnoivledgt of Body would deserve the name 

of Science^ 

Had we such an intimate acquaintance with the struc- 
ture both of aqua regia and gold, as to be able thence to 
discern why the one so operates upon the other as to oc- 
casion its dissolution ; insomuch that from the ideas of 

V 2 
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them in oar own mindsy vrp could clearly deduce, that 
bodies of such a make applied one to another, must ne- 
cessarily produce the efifect here mentioned ; our know* 
ledge would then be acientificaL, and stand upon the foun- 
dation either oiinttdtion or demonstration^ according as 
the perception was immediate, or attained by means of 
intenrening ideas. In this case, therefore, having two 
standard ideas in our minds, whose relations we perfectly 
wen know ; wherever we found objects conformable to 
these ideas, we could then pronounce with certainty, that 
the application of them one to another would be attended 
with the above effect : because, whatever is true in idea, 
is unavoidably so also in reality of things, where things 
exist answerable to these ideas. If it be true in idea, tliat 
a parallelogram b the double of a triangle, standing upcm 
the same base, and between the same parallels ; the san^e 
will be true of eveiy real triangle and parallelogram, that 
exist with the conditions here mentioned. We are fike- 
wise to observe, that the changes to which bodies are dai- 
ly liable, could produce no confuuon or perplexity in na-» 
tural knowledge, did it stand upon the foundation here 
mentioned. For in such a case the powers and properties 
of objects being deduced from the ideas of them in our 
own minds, would no otherwise be applied to things real- 
ly existing, than as these things are found perfectly con*, 
formable to our ideas. When, therefore, an alteration 
happened in any body, as it would by thisjmeans differ 
from that standard idea whence its former properties 
were seen to fiow, we must of course be sensible, that 
some suitable change would follow in the properties 
themselveS) and that its powers and operations, in regard 
of other bodies, would not be in all respects the same. 

SSCTION vui. 

Exfterience the only Foundation of JVa tural Knowledge. 

But what is still ntore remarkable, we should, upon 
this supposition, be able to determine tlie mutual action 
and ijuSuence of bodies, without having recourse to trial 
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or experiment. Had we, for instance, a perfect know- 
ledge of the intimate nature and composition of an animal 
body, and of that particular poison thut is infused into it 
by the bite of a viper, so as clearly and distinctly to discern 
how they are adapted one to another ; we might thence 
scientifically dedi^ce, without the help of experiments, 
that the bite of a viper would so unhinge the human fabric, 
and produce such ferments and combustions in it, as 
must necessarily be followed by a total extinction of all the 
vital functions, and leave that admirable machine a mere 
lifeless lump. But as such perfect and adequate ideas of 
objects, and their mutual habitudes one to another, are 
plainly beyond the reach of our present faculties ; it were 
Vsdn for us to think of improving natural kno^vledge by 
abstract reasioning or scientifical deductions. Experience 
is here the true find proper foundation of our judgments, 
nor can we* by any other means arrive at a discovery of 
the several powers and properties of bodies. How long 
might a man contemplate the nature of hemlock, examine 
the structure of its parts in a microscope, and torture and 
analyse it by all the processes of chemistij^beforehe could 
pronounce with certainty the effect^iTwill have upon a 
human body ? One single experiment lays that open in an 
instant, which all the witand invention of men would never 
of themselves have been able to trace. The* same holds 
in all the other parts of natural philosophy. Our dis- 
coveries relating to electricity, the powers and proper- 
ties of the loadstone, the force of gun-powder, Sec. were 
ndt gained by reasoning, or the consideration of our ab- 
stract ideas, but by means of experiments made \Vith the 
bodies themselves. Hence it happened, that while the 
philosophy of jiriatoile prevailed in the schools, which 
dealt much in metaphysical notions, occult qualitieSf 
sympathies, antipathies, and such like words without 
meaning; the knowledge of nature was at a stand : because 
men pretended to argue abstractedly about the things 
of which they had no perfect and adequate ideas, where- 
on to ground such a method of reasoning. But now in the 
present age, that we have returned to the way of trial and 
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experiment, which is indeed the only true foundation of 
natural philosophy ; great advances have already been 
made, and the prospect of still greater lies heiore ut. 

SECTION IX. 

Difference between Scientifical and JSTatural Knovjledge, 

And thus at length we may sufficiently understand 
wherein the proper difference lies, between sci^ntifical 
and natural knowledge. In matters of science we argue 
from the ideas in our own minds, and the connexions and 
relations they have one to another. And as when these 
relations are set clearly and plainly before us, we cannot 
avoid perceiving and owning theim, hence all the truths 
of this class produce absolute certainty in the mind, and 
are attended with a necessary and unavoidable assent. It 
is othei*wise in the case of natural knowledge Intuition 
and inward perception have here no place. We discern 
not the powers an^ properties of those objects that sur- 
round us, by any view and comparison of the ideas of them 
one with another, but merely by experience, and the im- 
pressions they make on the senses. But now the reports of 
sense happening in some instances to deceive us, we have 
no infallible assurance that they may not in others ; which 
weakens not a little, the evidence attending this kind of 
knowledge, and leaves room for suspicion and distrust 
Nay, what is yet more considerable, as we have no per- 
fect and adequate ideas of bodies, representing their in- 
ward constitution, or laying open the foundation \x\w^vl 
which their qualities depend, we can form no universal 
propositions about them, applicable with certainty in all 
particular instances. Fire, we say, dissolves metals* 
This, though expressed indefinitely, is, however, cuily a 
particular truth, nor can be extended with absolute as- 
surance, beyond the several trials made. The reason is, 
tiiat being ignorant of the inward frame and composition 
both of fire and metals ; when objects are offered to us 
under that name, we have therefore no positive certainty 
that they are of the very make and texture^ requisite to 
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the success of the experiment. The thing may indeed 
be probable in the highest degree ; but for want of stand- 
ard and settled ideas, we can never arriye at a clear and 
absolute perception in the case, 

SECTION X. 

The Manner of ReoBoning in Mitural Knowledge* 

As nevertheless, it is certain that many general con- 
clusions in natural philosophy are embraced without 
doubt or hesitation ; nay, that we form most of the 
schemes and pursuits of life upon that foundation ; it will 
naturally be asked here, how come we by this assurance ? 
I answer, not scientifically, ^d in the way of strict de^ 
monstration, but by analogy, and an induction of experi- 
ments. We distinguish fire, for instance, by such of its 
qualities as lie more immediately open to the notice of 
the senses ; among which light and heat are the most 
considei*able. Examining -still farther into its nature, we 
find it likewise possessed of the power of dissolving me- 
tals.' But this new property .not having any necessary 
CmfficXlon that we can trace, with those other qualities 
by which fire is distinguished, we cannot therefore argue 
with certainty, that wherever light and heat. Sec. are, the 
power of dissolving metals co-exists with them. 'Tis 
not till after we have tried the thing in a variety of ex- 
periments, and found it always to hold) that we begin to 
presume there may be really some such connexioui 
though our views are too short and imperfect to discover 
it. Hence we are led to frame a general conclusion, ar- 
guing from what has already happened, to what will hap- 
pen again in the like cases, insomuch that where we meet 
with all the other properties of fire in any body, we have 
not the le^st doubt, but that upon trial, the power above 
mentioned will be found to belong to it also. This is 
called reasoning by analogy ; and it is, as we see, found- 
ed entirely upon induction, and experiments made with 
particular objects ; the more precise and accurate our 
ideas of these objects are, and the greater the variety pf 
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experiments upon which we build our reasoningy the 
more certain and undoubted will the conclusions be. 
Tis in this manner we arrive at all the general truths of 
natural knowledge : as that the bite of a certaui animal is 
mortal; that a needle touched by a load-stone points to 
the north ; that gravity belongs universally to all bodies ; 
and innumerable others^ which, iliough not capable of 
strict demonstration, are nevertheless as readily embraced 
upon the foundation of analogy, as the most obvious and 
intuitive judgments ; nay, and become fixed and steady 
prihciples of action, in all the ^ms and pursuits of Ufe. 

SECTION XI. 

^019 even Scientifical Reasoning may be introduced 

into it. 

And here again it is particularly remarkable, that hav- 
ing ascertained the general properties of things by analo^ 
gy, if we proceed next to establish these as fioatulata ia 
philosophy, we can, upon this foundation, build strict and 
mathematical demonstratiousj and thereby introduce cd* 
triticeal reasoning hUo natural knowledge. In this n^isn^ 
ner. Sir Isaac JSTewton^ having determined the laws of 
gravity by a variety of experiments, and laying it down 
as a principle, that it operates according to those laws 
through the whole system of nature, has thence, in a way 
of smct demonstration, deduced the whole theory of the 
heavenly motions. For granting once this fiostuiatuntf 
that gravity belongs universally to all bodies, and that it 
acts accoixling to their solid content, decreasing with the 
distance in a given ratio ; what Sir Isaac has determined 
in regard to the planetary motions, follows from the 
bare consideration of our own ideas ; that is, necessarily 
and scientifically. Thus likewise in ofitpcs^ if we lay it 
down as a principle, that light is propagated on all sides 
in right lines, and that the rays of it are reflected and re- 
fracted according to certain fixed and invariable laws, 
all which is known to be true by experience ; we can 
upon this foundatioB establish nmthematically the theory 
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of vision. The same happens in mechanicB^ hydroatatica^ 
fincumaticsy Sec. where from fioatulata ascertained by 
experience, the whole theory relating to these branches 
of knowledge follows in a way of strict demonstration^ 
And this I take to be the reason why many parts of natu- 
ral philosophy are honoured with the name of sciences. 
Not that tliey are ultimately founded upon intuition ; but 
that the several principles peculiar to them being as- 
sumed upon the foundation of experience, the theory de- 
duced from these principles is established by scientifical 
reasoning. 

SECTION XII. 

Yet still Exfierience is the ultimate Ground of our 

•Assent, 

Could we indeed discern any necessary connexion be- 
tween gravity and the known essential qualities of matter, 
insomuch that It was inseparable from the very idea of it ; 
the whole theory of the planetaiy motions would then be 
strictly and properly scientiJicaL For seeing, from the 
notion of graviiy, we can demonstratively determine the 
laws that bodies will observe in their revolutions, in any 
known circumstances ; if the circumstances relating to 
any system of bodies can be traced, and gravity is sup- 
posed essential to them, we can then, from the bare con- 
sideration of our own ideas, deduce all their motions and 
phenomena. Now this is precisely what Sir Isaac has 
done in regard to our planetary systen^ He has deter- 
mined the circumstances of the bodies that compose it, in 
respect of situation, distance, magnitude. Sec. all which 
being supposed, if they are essentially actuated by gravi- 
ty, their several revolutions and appearances must be 
equally essential But as the principle of gravitation 
canndt be accounted for by the known qualities of mattery 
neither can this theory be immediately deduced from the 
idea of body ; and therefore, though our reasoning in 
this part of philosophy be truly scientifical, yet as the 
princ^>ie upon which that reasoning is grounded^ is de- 
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rived from experience, the theory itself must needs ulti*- 
mately rest upon the same foundation. And thus even 
the doctrine of tlie planetary motions, though seemingly 
established by mathematical reasoning, fails yet, in strict- 
ness and propriety of speech, under the head of natural 
knowledge. For m this precisely consists tlie difference 
between science^ and what we call the philosophy of nu'- 
ture ; that the . one is grounded ultimately on intuition^ 
the other on exfierience^ As the observation here made 
holds alike in all the other branches of natural philoso- 
phy, into which scientifical reasoning has been intro- 
duced ; it is hence apparent, that they are not aciencesy 
in the strict and proper sense of the word, but only by a 
certain latitude of expression common enough in all 
languages. What we have therefore sidd above, relating 
to the impossibility of improving natukral knowledge, by 
scientifical deductions, is not contradicted by. any thing 
advanced in this section. We there meant deductions 
grounded ultimately on intuition, and derived from a con- 
sideration of the abstract ideas of objects in our own 
minds ; not such as flow from fiostulata^ assumed upon 
the foundation of experience. For these last, as we have 
already observed, are not truly and properly scientifical, 
but have obtained that name merely on account of the 
way of reasoning in which they are collected from the 
9idd fiostulatOm 

SECTION XIII. 

The Manner of Reasoning in Historical Knowledge, 

If then absolute and infallible certainty is not to be ob- 
tained in natural knowledge, much less can we expect it 
in historical. For here testimony is the only ground of 
assent, and therefore the ix>ssibility of our -being deceivedi» 
is still greater than in the case of esf^erience. Not only 
he who reports the fact may himself have formed a wrong 
judgment ; but could we even get over this scruple, there 
IS still room to suspect, that he may aim at imposing up- 
on us by a false narration. In this case, therefore^ it 19 
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pluD, there can be no intuition or inward perception of 
truthy no strict and absolute demonstration, and conse* 
quentlf no science. There is, however, a waf of reason* 
ing even here, that begets an entire acquiescence, and 
leads us to embrace without wavering, the facts and re»- 
ports of history. If, for instance, it aj^ears, that the his- 
torian Was a man of veracity; if he was a competent 
judge of what he relates ; if he had sufficient opportuni- 
ties of being informed ; if the bOok that bears his name 
waa really- written by him ; if it had been handed down to 
\|s uncorrupted ; in fine, if what he relates is probable in 
itself, falls in naturally with the other events of that age,- 
and is attested by contemporary writers ; by these and 
such like arguments, founded partly on criticism, partly 
on probable conjecture. We judge of past transac^ons ; 
and though they are not capable of scientifictU proofs yet 
in many casesi we arrive at an^ undoubted assurance of- 
themu For as it is absurd to demand mathematical de- 
monstration In matters of fact, because they admit not of 
^at kind of evidence : it is no less so to doubt of their 
reality when they sffe proved by the best arguments their 
nature and quali^ will bear. 

SECTION XIV. 

ScefiticUma necessarily excluded from Matters of 

Science, 

And thus we see, in the several divisions of human 
knowledge, both what is the ground of judging and the 
manner of reasoning, peculiar to each. Ynscientijical 
knowledge, which regains wtiotfy the abstract ideas of 
the mind, and those rekitionsr ahd connexions they have 
one- with another ; our judgments are grounded on intui' 
tipnr and the manner of reasoning is by demonstration. In' 
Tia/ttra/knowiedgev respecting objects that exist without 
us, their powers-, properties, and mutual operations^ we 
judge on the foundation of eaiierieneeyZxA reason-by- in^ 
duction zxtd analogy. Lasf^ly, in historical know^dgty 
whiclits ohiefiy conver&ant about ps^ facts auid-ti^uiMk>f 



242 KUUiBrrs of ix>gic. 

tknSf irsifsiMiy is the groandctf judgmeDt^ andtbe wajr 
oC Tcasooiiig is by cridcum andfnrobaSle conjecture. And 
BOW I UudIl wc are able effectually to OTerthrow ibat al>- 
suid kind of sctfiiicUm mainUiiBed by scmie of tbe an- 
cients which brings all propoutioDs upon a level) and 
MCf g cs ents them as equally unceitaio. What gave the 
fint rise to this doctrine was, caprice id certun philofio- 
pbeiSt who observing that the reports of sense and testi* 
mony were in some instmces deceitiulf took thence oGca- 
sioa to sQf^ose that they mi^it be so likewise in otheB»i 
and thereupon established it as a principle, that we Ooghl 
to doubt of every ttdng. But even with respect- to Una 
dwdNingt we are to observe, that it can in £aM:t extend no 
foitlwr than to matters of experience and testimony ^ beipig 
toially and necessarily excluded from tdentificaHfaom* 
ledge. When ideas make their appearance in the undef^ 
alanduig, it is impossible for us to doubt of their being 
there. And whni the relation (^ any of our ideas are 
dearfy and distinctly discerned by the mind, eitho' ixR^ 
medbtely, winch is oiftaiton, or by means of intervening 
ideas, wlach is draioiuiraiJoR ; it would be in vzun for i^ 
to endeavour to persuade ourselves that that is not which 
we pittnly and unavddably perceive to he. In this casOf 
therefore, we cannot withhold our assent ; truth forces 
it& way over all oppoution, and breaks in with so much 
light upon the mind, as to beget absolute and infidlible 
certunty. 

SECTION XT. 

And to be admitted vnth caution in Matters of Exfierlenct 

and Testimony, 

Indeed, in natural and historical knowledge seefitieisd 
may have place ; because, as we have said, there is a po9- 
ttbiUty of our bcdng deceived. Butthenitistobeobserv<* 
ed, that a hare poa^bility is a very weak ground whereon 
to bottom any pldlosophical tenetl It b pos^le,1fa4 
Great Britain may be swallowed up by the sea before to- 
morrow ; but I bebve no man is on this account inclined 
"^^^inkitwillbeso. It is possible the whole human neo 
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may be extinguished the next instant ; yet this possibiKtf 
creates no apprehension that the thing itself will really 
happen. In a word, we ought to judge of things by lt>e 
proofs brought to support themy' not by bare abstract pos- 
45ibi]ides ; and when we have all the evidence they are 
capable of, that alone is sufHcient to convince, though per^ 
haps the contraiy cannot be shown to imply a contradic- 
tion. Will any wise and considerate man doubt whether 
there be such a place as Africa^ because we cannot prove, 
by any necessary argument, that it is absolutely impossi- 
ble all the relations concerning it should be false ? Strict 
and rigorous demonstrations belong not to history, or the 
philosophy of nature. The way of reiisoning, iti tlieise 
limnch^s of Jcnowledge, is by arguments drawn from ex- 
perience and testimony. And when the truth of any pro- 
position is in this manner sufficiently ascertained, inso- 
much that it appears with ail the evidence it is capable 
oi^ and we have as great reason to be]ie\'e that it is, ds we 
could po»iibly have, supposing it were, is not this upon 
the matter aa satiafiftctory as demonstration ? It must be 
owned, indeed, there is no inward perception in the ease ; 
iind therefore our assent cannot be said to be necessary 
and unav<ndable. Men may in these matters be scefuica^ 
if they please ; and if they are resolved upon it, it is in 
iKdn to contend with obs^tinacy and perverseness. I can- 
not, however, but observe, that if they will really act up 
to their own principles, and treat all things in good 
earnest as uncertain, that admit not of strict scientifical 
proof, their conduct must be the very madness of folly. 
No man can demonstrate mathematically, that poison has 
not been conveyed into his meat or drink. And if he will 
be so very cautious as not to taste of either, till he has 
reached this degree of certainty, I know no other reme« 
dy for him, but that in great gravity and wisdom he must 
die for fear of death. The truth of it is, the most zealous 
patrons of ecefiticiamy after all their pretended doubts and 
scruples, find it yet convenient to behave, in the several 
occurrences of life, as if they gave entire credit to the re^ 
fKirts of scAse and testimony. They will no more ventui^ 
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upcm a dote of anemc, or rudi into the midst of a gloww 
ing furnace} than if they verily believed death wonld be 
the consequence. And though in this it must be owned 
they act discreetly, yet have we hence at the same time a 
very convincing argument of the absurdity of those no- 
tions they affect to entertain. In reality, can any thing 
be more ridiculous, than to give into a scheme of thinking, 
which we find ourselves necessitated to contradict in al- 
most every occurrence of life ? Opinions are not to beta* 
ken up out of caprice and tocy, but to serve as principles 
of action and standing rules of behaviour. When they, 
answer not this main purpose, they are unavailing and 
fruitless, and an obstinate adherence to them, in spite of 
repeated admonitions otexperlence, justly deserves to be 
branded for folly. We i^l not, therefore, attempt to 
multiply arguments in a matter so obvious, it sufficiently 
answering our present purpose to have shown, that doubts 
Ing and uncertainty have no place in scientifical know- 
ledge, and that even in matters of history, and the facts of 
nature, an undistinguisfaing scepticism would be in the 
highest degree absurd. 

SBCTIOK XVI. 

Science apfilicable to the Concerns ofJSuman L\fe. 

But here, perhaps, it will be asked, Why all this migh- 
ty noise about science, when, even according to Uie pre- 
sent account, it seems to be so very capricious and 
arbitrary a thing? For seeing it is wholly confined 
to the consideration of our ideas, and we are at liber- 
ty to frame and combine those ideas at pleasure, this in- 
deed opens a way to casties in the air of our own buildingj 
to many chimerical and^nciful systems, which men of 
warm and lively imaginations love to entertain themselves 
with, hut promises littie of that knowledge which is worth 
a wise man's regard, and respects the great ends and 
purposes of life. Where is the advantage of barely con- 
templating our ideas, and tracing their several habitudes 
^d relations) when it is in truth the reality of things that 
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Mre are chiefly concerned to know, and those respects the^ 
bear to us and one another.? To this. I answer : that if in- 
deed our ideas no way rejgarded things themselves, the 
knowledge acquired by their means would be of yery little 
consequence to human life. But since, as we haTesdready 
observed, whatever is, true in idea is unavoidably so also 
in the reality of thipgS) where things exist answerable to 
these ideas ; it is apparent that by copying our ideas with 
care from the real objects of nature, and framing them in 
a conformity to those conjunctures and circumstances in 
which we are most likely to be concerned, a way is laid 
open to.discoveriesof the greatest importance to mankind. 
For in this case, our several reasonings and conclu^ionsy 
holding no less of the objects themselves, than of the ideas 
by which'they are represented, may be therefore applied 
with Certaunty to these objects, as often as they fall under 
our notice. Thus mathematicians having formed to them* 
pelves ideas of cones, cylinders, spheres, prisms, &c. vari- 
ously compare them togetlier, examine their several pro- 
perties, and lay down rules by which to calculate their rela- 
tive bulk and dimensions. But now, as bodies answering in 
figure to these ideas come frequently under our observa- 
tion, we have I)y this means an opportunity of applying 
mathematical knowledge to the common concerns of life t 
and by determining precisely the quantity of extension in 
each body, can the better judge how far they will answer 
the purposes we have in view. The same thing happens 
in politics and morality. If we form to ourselves ideas 
of such communities, connexions, actions and conjunc- 
tures, as do or may subsist ambng mankind; all our reason- 
ings and conclusions will then respect i*ca] life, and serve 
as steady maxims of behaviour in the seveial circumstan- 
ces to which it is liable. It is not, therefore, enough that 
we set about the consideration of any ideas at random: we 
must further take care that those ideas truly regard things 
thems*6Kes ; for although knowledge is always certain^, 
when derived from the contemplation of our own ideas, 
Xet it is then only useful and worthy^ our regard, when ii 

x2 
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respects ideas takip from the real objects of nature, and 
strictly related to the concerns of human hfe. 

S£CTION XVII. 

Tike Method of Science begins mth ascerimmng our 

Ideas.- 

Having thus shown that there is such a thing as science^ 
fixed apd ascertained the bounds of it, and exfdained its 
great use. and importance in the afiairs of mankind ; it nov 
renins that ve lay down the. rules of method peculiar to 
this branc^ of knowledge^ an,d. give some account o( the 
manner in which that certainty and conviction which are 
inseparable from it, may be most naturally and effectually 
produced. Science^ as we have said, regards wholly^ the 
abstract ideas of the mind, and the relations tjbey have one 
to another., The great secret, therefore, of attaining it 
lies in so managing and conducting our thoughts, as that 
these several relations may. be laid open to the view of 
ttie understanding, and become the necessary and vin^r 
Toidable objects of. our perception. In. order to (his we 
must noake it our ^rst c<^re, distpctly to frame and .settle 
the ideas about which our^ inquiries are tp be emj^oyed, 
^or as the relations subsisting between the^ cannp other- 
wise.!:^, discerned, than by comparing them one with 
anQ^ier— >and as this comparison necessarily supposes 
that^tbe ideas themselves are actually in the mind, and at 
t)^t very time under Qur immediate inspection>l-it plain- 
ly follows, that all sciencp niust begin with fixing and as^ 
certaining those ideas. Now our ideas, as has ..been al* 
rjsady observed in the first book, cora^ all very, naturally 
within the division of simfile fxnd comfilex.. . <S'im/r/<'.i4ea6 
are exciteid by actual impressions made upon the under-t 
Standing,; and as they exist under one uniform appear- 
ance;,, without variety or composition, are in no danger of 
being mistaken, or confounded one with another. It is 
otlierwise in our cotnfil' x conceptions. For these coo- 
of many simple ideas joined together, great care 
':akeni that we acquamt ourselves with the true 
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number combined, and the order and manner of their 
connexion. By this means alone are these our most in- 
tricate notices, kept distinct and invariable, insomuch 
that in all our several views of them, they ever have the 
same appearance, and exhibit the same habitudes, and re- 
spects. Here, therefore, properly speaking, the art of 
knowledge begins. For although we find it easy enough 
to bound and settle our ideas, where they consist^of b^t 
fe^ simple perceptions ; yet when they grow to be verjp 
complicated, it often requires great address and manage- 
ment to throw them into such views as may prevent that 
confusion which is apt to arise from the joint considera- 
tion of a ii(^ultiplicity of different objects. Hence, that 
gradation in the composition of our ideas which we have 
explained at large in the last chapter of the first book. 
For as they are by this means formed into different ordera> 
and these orders arise continually one out of another ^ 
the understanding, by taking them in a just succes^QB» 
gradually mounts to the highest conceptions, and can^ at 
any time, with incredible ease and expedition, bring all 
their parts distinctly into view* To know, therefore, the 
full value of this cpntrivancej we must attentively cotai'* 
,der the strict .connexion that obtains between the several 
classes of our perceptions when disposed in* such 9, series. 
Every succeeding order is formed out of those combina* 
tipns that constitute the rank next below it And as in Ad* 
vancing from one degree to. another, we are always to pro*? 
portion the number of notices united, to the strength and 
capacity of the mind ; it is apparent, that^by s^ch a proce-« 
dure, the ideas will be thoroughly ascertained in every 
step, and however large and bulky, lie yet. fairly within 
our grasp. This obviously accounts for that wonderful 
clearness of apprehension, which we often experience 
within ourselves, even in regard to the most complicated 
conceptions. For though the multitude of parts jn many 
cases be great, I may say beyond belief, yet as they have 
been all previously formed into separate classes, and the 
classes themselves distinctly settled in the understanding; 
we find it easy, by such a series of steps^ to rise to anjr 
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idestf how complex soever, and, with a single glance of 
thought) to embrace it in its full extent. 

8BCT10N xviti. 

And communicating them ify Means of Definitions, 

But it is not enough that we barely form ideas in our 
own mmds : we must also contrive a way to rendei* them 
liable and permanent, that when they disappear upon call- 
ing off our attention, we may know how to retrieve then^ 
again with certainty. This is best done by words and de- 
scriptions, which serve not only to subject them to their 
own review, but also to lay them open to the perceptions 
of others. And indeed, as one of the main ends of redu- 
cing knowledge into the form of a science is, the easy and 
advantageous communication of truth ; it ought always to 
be our first care, when we set about unfolding our dis- 
coveries, to exhibit the several conceptions to which they 
relate, in a just and accurate series of definitions. For 
till we have distinctly transfi^rred our ideas into the un- 
derstanding of those to whom we address ourselves, and 
taught their connexion with the appropriated sounds, all 
our reasonings will evidently be without effect. If men 
comprehend not the true import of our words, and are 
therefore led by them to bring wrong ideas into comj>ari- 
son, they can never sure see connexions and habitudes 
that really subsist not. But if, on the contrary, the terms 
we use, excite those very conceptions in others, which 
they denote.in our own minds ; then, as (he several rela- 
tions pointed out will lie fairly open to view, they must - 
needs be discerned with great readiness and ease, and 
stamp the character of certainty upon all our deductions* 
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SECTION XIX. 



The JSiamea of simfile Ideas constitute the . original ani 
elementary Terms qf Language* 

Thus we see that the method t^ science begins with 
unfoldkig our ideas, and communicating them by means 
of definitions. And here it is of great importance to ob- 
serve, that there must be in all languages, certain origi^i 
nal and elementary names, whence our descriptions take 
their' first rise, and beyond which we cannot trace the 
meaning au.d significadon of sounds. For since our very 
•definitions are made up of words, if we suppose not such 
primitive and fundamental terms, into which they all re^ 
splve'themselves, and where they at last necessarily ter« 
minate, it is evident there would be no end of explaining. 
Now it is peculiar to our simple ideas, that they cannot 
be originally excited .by words, but must always make 
jtheir first entrance into the understanding by the actual 
operation of objects upon it. When, therefore, in a se- 
ries of definitions, we arrive at the names of these ideas, 
'tis plain we can push our descriptions no fart4ier,tiut are < 
necessitated to suppose, that the perceptions themselves 
have already found admission into the mind. If they 
have not, definitions avail nothing ; nor can they any other 
way be impressed upon us, than by betaking ourselves 
to the several objects in which the power of producing 
them resides. Hence it appears, that the- primary articles 
of speech, into which tlie whole of language may be ulti*> 
mately resolved, are no other than < the names of simple 
ideas. These, we see, admit not definitions. It is by 
experience and observation, that we grow acquainted 
with their meaning, and furnish ourselves with the per- 
ceptions they serve to denote. For finding. 4^at those in 
whose .society we live, make use oi. certain articulate 
sounds, to make the various impressions of objects, we 
too annex these sounds to the same impressions, and 
thus come to understand tlie import of their words. Tliis 
way of knowledge takes place, in regard tu all our simr 
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pie ideas ; but in many of those that are complex^ as 
they are the mere creatures of the understanding, and 
exist no where out of the mind, there are, of course, no 
real objects without us, whence they may be orig^ally 
obtained. If, therefore, they could not be comrnQDicated 
by descripuons, we should be left wholly without the 
means of transferring them into the minds of others. But 
happily it so falls out, that all complex conceptions what^ 
soever may be distinctly exhibited in definitions. For as 
they are no more than different combinations of simple 
ideas, if these simple ideas have already got admission 
into the understanding, and the names serving to express 
them are known ; it will be easy, by describing the order i 
number, and peculiar connexion of the notices combined^ 
to raise in the mind of another the complex notioa re* 
suiting from them. 

SECTION XX. 

^Knowledge qf these firevioualy su/i/ioaed in handling 

any Subject scientifically. 

Since then it is by simple ideas and their names, that 
ve unfold all the other conceptions of the mind ; it mani- 
festly follows, that in handling any subject scientificailyyvre 
must always suppose those to whom we address ourselves, 
previously furnished by experience with these first prin- 
ciples and elements of knowledge. Nor is this by any 
means an unreasonable fiostulatum : because the simple 
ideas that relate to the sciences, being few in number, 
and coming very often in our way, it is hardly possible 
we should be unacquainted with them, or not have fre« 
qtiently heard their names in converse .with others. 
What principally demands our care is, to apply those 
names aright, and according to the^-strict use and pro* 
priety of the language in which we write. 'Tis seldom 
allowable to change the signification of words, especially 
those by which we denote simple ideas. If, however, 
such a liberty should at any time be found necessary, we 
may still make ourselves understood^ by roentionlng' the 
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ideauiider its common name, and signifying its connexion 
with the newly appropriated sound. Indeed, it some* 
times happens, that new and unusual ideas of this kind 
are to he taken under consideration, which we must 
therefore express by terms of our own invention. In this 
case, as the ideas themselves cannot be laid open by defi« 
nitions, we refer to the several objects whence they may 
be obtained ; which, though it excites not the percep- 
^of^ immediately, yet sufficiently answers our purpose, 
by putting men in a way of being furnished with them at 
pleasure^ 

SECTION XXI. ' 

Tfie Order and Connexion of our Dejinitions. 

This foundation being laid, the communication of our 
complex conceptions by definitions becomes both easy 
and certain. For since the ideas themselves are formed 
into different orders, and these orders ari^e continually 
one out of another ; nothing more is required on our 
part, than to observe a like method and gradation in our 
descriptions. As, therefore, the first order of our com- 
pound notions is formed immediately from simple ideas ; 
so the terms appropriated to this order must be de- 
fined by tlie names of these ideas. And as the second 
and a!l the succeeding orders arise continually out of 
those combinations that constitute the classes next be] 
them, so the definoions corrcs])onding to these difierent 
orders gradually take in the terms by which the several 
inferior divisions are regularly and successively expressed. 
In such a series of descriptions, it is evident, at first sights 
that nothing can be obscure and unintelligible. For as it 
begins with the names of simple ideas, whose meaning is 
supposed to be kno\vn-<-and as in every order of definitions, 
such terms only occur, as have been previously explain- 
tA in the preceding distributions-*— by advancing regu- 
larly from one to another, we gradually furnish ourselves 
with whatever is necessary towards a distinct conception 
nf;all^ that is laid befojre us. Nor is it a small advantage 
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attending this disposition^ that the several ideas desciibedF 
are hereby excited in the understanding, in the very or- 
der and manner in which they are framed by a mind ad- 
▼aocing uniformly from simple to the most complicated 
notions. Hence we see distinctly 'the various dependence 
of things^ and being put into that very^ train of thinking^ 
which leads directly to science and certainty^ are drawa 
insensibly to interest ourselves in the pursuit ; insomttchy 
that while in fact we do no more than follow a guide and 
conductor, we can yet hardly forbear &ncying ourselves 
engaged in the actual exercise of deducing one part of 
knowledge from another. 

SECTION XXII. 

0/ the immediate and intuitive Relations between 

our Ideas* 

When we have thus fixed and ascertained our ideas, 
and distinctly exhibited them in definitbns, we then enter 
upon the import4nt task of tracing their sevemf habitudes 
and relations. In order to this, we set about comparing 
themt among themselves, and viewing them in all the 
variety of lights, by which we can hope to arrive at a dis- 
covery of their mutual agreement or disagreement. And 
here it happens, that some relations forwfU'dly offer them- 
selves to the notice of the understanding, and become 
the necessary objects of perception, upon the very first 
application of our ideas one to another. Those are, there- 
fore, immediately owned, and constitute our /^rfmor^ and 
intuitive judgments, being attended vrith the highest de«> 
gree of evidence, and producing absolute certainty in the 
mind. But in many cases^ the connexion or repugnance 
betwecm our ideas, even when true and real, comes not 
yet within our immediate view, but requires search and 
examination to discover it. On this occasion, we have 
recourse to intermediate notices, and if by means of them 
we <ian muster up a train of evident and known truths, 
which, disposed in a regular series of argumentation, lead' 
"dl lasttoaconckisioQ expressing the relations we are in ' 
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1|0eft c^ the proof thence arising is called demonatration. 
Now as the convicuon attend^lg demonstratiorij is no less 
necessary and unavoidable than that which proceeds from 
4nt%dtim; it evidently follows, that whether the relatione 
between our ideas are immedately discerned by the mindy 
or whether they are traced by means of intervening per- 
ceptions) in either case we arrive at science and certainty. 
This, however, is particularly to be observed, that the 
more remote and distant respects, being deduced from 
such as are obvious and self-evident, the propositions ex- 
pressing these last demand our first notice, and ought to 
be previously established, before we enter upon higher 
Investigations. When, therefore, in the method of science^ 
'we have finished the business of definitions : it must be 
'our next care, distinctly to unfold in propositions, those 
Immediate and intuitive relations, which are necessarily 
'seen and owned by the mind, upon the very first comparing 
of our ideas one with another. These propositions have ob- 
tained the name oijitst firincifiles^ because occurring^r«r 
in the order of knowledge, and being manifest of them* 
selves, they suppose not any prior truths in the mind, 
whence they may be evidenced and explained. It is not 
iieedful to enlarge here upon the necessity of circumspec- 
'tion and care, in settling these primitive and fundamental ' 
*percepfions. For since the whole superstructure of our 
knowledge rests ultimately upon them, it is evident at first 
sight, that a mistake in this case must at once overturn 
'and annihilate all our future reasoViings. But having al- 
ready explained the nature of these propositions in the 
'second twook, unfolded the notion of self-evidence, and 
'taught the manner of distinguishing between the trvths of 
this class, and those that are demonstrable ; we shall, for 
the present, wave any farther consideration of this subject, 
referring the reader to what is there advanced, if be de- 
sires fuller information. 
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SSCTIOHICXIU. 



$in^ tuch 09 are remote widdUtatU^. 

The first and more immediate reladops of our ideas 
"being thus pointed but) our next business Is to investigate 
such as are remote and distant. And here it is that we 
liave occasion for intermediate notices^ and a akilful ap- 
plication of intuitive truths. But though self-evident pro- 
positions be the ultimate foundation oi our reasoning we 
are noty on that account, to imagine, that the art of im- 
'pToving knowledge lies in assemblings at random, a large 
and comprehen^ve stock of these. Even gene^ftrin' 
cifilesy considered by themselves, avail but little \owards 
the investigation of truth. They are, indeed, useful as 
media of certainty, by preserving the evidence of our rea- 
sonings distinct, which never fail to convince, if, being 
pursued to their source, they are found to resolve them- 
selves into, and ultimately terminate in these principles. 
But when we set about the increase and enlargement of 
science, far other helps are required. For here the whole 
secret consists, in devising and singlin|^ out such Inter- 
mediate ideas, as, being compared with those others 
whose relations we inquire after, may furmsh out a train 
of obvious and known truths, serving distinctly toinvesd- 
gate the said relations. Euclid, in the first book of ^ 
elements^ has demonstrated, that the three inward angiee 
of a triangle {fiken together ^ are equal to two right anglc9^ 
The reasoning, by which he establishes that propottdooi 
resolves itself into this general pmdple : things eguatto 
one and the aame things are equal to one another* Will 
any one, however, pretend to say, that a bare considera- 
tion of the principle itself led him to that ^scovery ? The 
merest novice in mathematics would, upon this suppou- 
tion, be equally qualified for the business of inveniiooy 
with one that had made the greatest progress ; inasmuch 
as these general principles of the science are commonly 
aUke known to both. But the truth of it is, EucUdy havit^ 



f 



* 



£^JS;]VI£NTS Qt LOGIC* %55. 

{bund out aogleS} to which the three aogles of a triaxi* 
gle, and two right angles^ being comparedi were found 
severally equal ; thereby ascerudned the proposition in 
question, by showing it to terminate in the above axioxh, 
though perhaps the axiom itself was never once thought 
of, during the whole course of the investigation. 

^ ascTioir xxrr. 

Meas^mnff^ though refdvMe into generai TruihOj riat% 
immediately upon JmrHcular Self*nndeiu Protto^Hiona* 

And here it may not be improper to observe, that 
though it be usual m reasoning, when we arrive at any 
particular self-evident proposition, to refer to the general 
axiom under which it is comprehended : yet is not this 
done out of absolute necessity, or for the sake of any addi« 
tbnal confirmation. All intuitive truths, whether general 
or particular, standing upon the same foundation of imme- 
diate perception,, are necessarily embraced for their owa 
8a}Le, and require no mutual illustration one from another. 
When, therefore, we have found, that the three angles of 
a triangle, and two right angles, are severally equal to the 
angles formed by one right line standing upon another, 
we thence immediately discern their equality between 
themselves, independent of the general axiom into which 
this truth may be resolved. Nor do we in reality refer 
to that axiom, by way of evidence and proof ; but merely 
to show the coincidence of the example under notice, with 
a previously-established general principle. The same 
thing happens in all other demonstrations whatsoeveri 
which, terminating thus in particular self-eviden^ truths^ 
are therefore of themselves sufficient to certainty, and 
acquire not any new force by being ultimately referred to 
general maxims. This I mention here, to obviate a com- 
mon prejudice, whence many are lead to imagine, that 
particular intuitive propositions derive their evidence 
from those that are gentnJ, as being necessarily included 
in them. But since they both stand upon the same foun- 
dation of certaSnty, and are admitted in consequence of 
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immediate perception, they have therefore an equal 
claim to self-evidence) and cannot be made pliuner bj anj 
mutual appeal. 

$ECTI0N XXV, 

J^artieular Self-evident Profiositiona so called here^ in 
Opposition to General Principles. 

As, however, it is usual in the method t>f science to lay 
down certain general principles by way of foundation for 
our future reasonings ; some will perhaps object that 
this seems to be a needless precaution, since denipnstra*, 
tions may subsist without them, and commonly terminate 
in particular self-evident truths, peculiarly connected 
with the subject under consideration. In order, there* 
fore, to give a distinct idea of the* true design of this pre*, 
yious step, we shall begin with observing, that by the par* 
ticular propositions in which demonstrations termlnatei' 
must not be understood such as are so, according to the 
strict definition of the word, or in opposition to univer- 
sals ; but only confined and limited truths, when compa* 
red with others that are more general. Thus the pro* 
position, circlesj egual to one and the same circle^ are 
eqiud between themselves^ is, in strictness and propriety, 
of speech, universal, because the subject is taken in its 
full extent, and the predicate agrees to all the individuals, 
.comprehended under it. We here, notwithstanding, 
consider it as only a particular truth ; because it is of a 
very limited nature, when compared with the general 
axiom mentioned above ; things equal to one and the same 
thing, are equal to one another. For this not only ex- 
tends to all the various species of figures, but takes in 
every object without exception, that comes under the 
denomination of quantity. 
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SECTION XXVI. 

-General Principle* servej JiraU to contract the Bottom 

of our Bcasomng' $ 

This point settled, it will easily appear, that the method 
of premising general principles in the sciences answers 
these two great and valuable purposes- Fir at ^ to con- 
tract the bottom of our reasonings and bring it within 
such bounds as are sufficiently accommodated to the 
capacity of the muid. For demonstrations being carried 
on by means of intermediate ideas, which must alwafv 
have some peculiar connexion with the matter in hand^ 
the particular self-evident propositions in which they ter- 
minate, are almost as various as tlie subjects to which 
they relate. Thus, in investigating the equality of dlfTer- 
ent objects, whether angles, triangles, circlet^ squares^ 
fcc. the intuitive truths, on which the proofs rest, always 
regard the particular species, and may be therefore mul- 
Uplied, in infinitum^ as well as the species themselves^ 
But now it is remarkable, that all these several truths^ 
numerous asr they may appear, are yet reducible to this 
one general principle already mentioned : things equal io 
one and the aame thinly are equal to one another. The 
sume observation will be found to hold in other parts of 
human knowledge, insomuch that though the particular 
truths on which we bottom our reasonings, arc really in- 
numerable ; yet may they be all, without exception, re- 
solved into a very few general maxims, and thereby 
brought readily within the compass of the understanding. 
When, therefore, we begin with premising these general 
truths, and as we advance in science, take care universal)- 
ly to resolve our demonstrations into them ; this must 
needs add a wonderful clearness and perspicuity to our 
reasonings, and by establishing Uicm iipon a foundation 
previously admitted, and of whose strength and firmness 
we are abundantly satisfied, give theni that ir]:;c si stible 
force and influence, which serves to produce absolute 
certainty. Nor can we possibly imagine any thing 

T % 
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more elegant and beautiful,^ than thus to behold know- 
ledge rising from a firm and fathortiable root, bearing its 
head4iloft» and spreading forth into innumerable branches 
of science; which, though variously implicated and en- 
tangled, and stretching to a vast extent, yet, by thtir union 
in one common stock, derive tliencc so sure and stable a 
support, that all the assaults of cavil and scepticism are 
not able to destroy or loosen th^ir conne;!cion. 

6SCTI0N XXVII. 

Secondly J to ascertain the Ju9(neaa of it with more JSasCf 
and iete Hazard of Miacarriage. 

But, aecondly^ another purpose ser;»red by general J)rin'- 
ciples is, that they enable us with less fatigue and labour; 
an^ less hazard of miscarriage, to satisfy ourselves as t6 
the' j\istness of those reasonings by which science \i 
ekablishcd. For since demonstrations, when pursued 
16 their souixe, terminate always in particular intuitive 
fruths, which are therefore the ultimate foundation of 
iertainty j it greatly improves us, to beware, thut we f c- 
beive not any propositions under tliis name, until we h^ve 
distinctly settled them in our own minds, and attained a 
full and clear perception of that self-evidence, on account 
of which they are admitted without proof. But now these 
pixtpositions being many in nuniher> and differing accoixl- 
ing to the nature of the subject about wbich our re- 
searches are employed, it must greatly perplex and re- 
tard our reasonings, were we to check ourselves every 
time they occur, in order to examine them by the rules 
of first principles. Nor is it a matter of slight considera- 
tion, that in the heat and huriy of demonstrating, while 
the mind is advancing eagerly from one discovery to ano- 
ther, we should be oftcn» tempted to puss them over has- 
tily, and without that attention their importance requires ; 
which must expose us to many errors and mistakes. 
These inconveniences are effectually prevented by the 
method of premising general truths : because, upon re- 
ferring particular propositions to then); as tlie cennexioa 
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is obvious at first sight, and cannot possibly escape out 
notice, the evidence is discerned to be the very same with 
tiiat ot the principles to which they belong. And thui 
by a bare reference, without the trouble of particular 
examinations, the grounds of reasoning are ascertained^ 
and our demonstrations found ultimately to rest oij 
maxims previously established. ' 



SECTION XXVIII. 



.1 



Of the Manner of linking Pro/iositions together^ in order 
* . tQ 4Ae forming of legitimate Demonstrations, : 

Having explained the use of general principles, shown 
tliem to be the great medid of certainty, and found, that 
tn order to enlarge the bounds of science, we must have 
recourse to intermediate ideas, as by means of them wo 
are furnished with the several previous truths, of which 
reasoning consists ; it now remains, that we inquire iti 
what manner these truths are to be disposed and linked 
together, towards the forming of just and legitimate de- 
tnonsiteitioni. We have seen already, in the preceding 
book, that syllogismsy drawn up according to the rule^ 
there established, lead to a certain and infallible conclu- 
sion. If, therefore, evident and allowed truths are dis- 
posed in a syllogistic order, so as to offer a regular con- 
clusion, that coniusion is necessarily true and valid. And 
since in every genuine syllogism, if the premises arc 
true, the conclusion must needs be true ; it manifestly 
follows, that the conclusion already gained, being now % 
known and established truth, may be admitted as one 
of the premises of any succeeding syllogism, and thereby 
contribute towards the obtaining a new conclusion. Iq 
this manner may syllogism^ follow one another in train^ 
and lead to a successive discoverv of truth ; care being al- 
ways taken, that the premises, m every step, are either 
self-evident propositions, or conclusions previously cstatt* 
lished. And indeed the whole art of demonstrating lies 
in this due and orderly combination of our syllogisms. 
For as by this means all the several premises made use ef 
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are manifestly truei all the several conclusions must be 
so too, and consequently the very last conclusion of the 
aeries, which is therefore said to be demonstrated. The 
aame order is to be observed.in the disposition of the de<*> 
monstrations themselves. That is, those propositions are 
always first to be demonstrated, which furnish principles 
of reasoning in others ; it being upon the certainty of the 
principles made use of, that the certainty of the truths de- 
duced from them depends* And since even the different 
branches and divtuons of science have a near connexion 
among themselves, insomuch that the knowledge of one 
is often presupposed in another ; great care must be taken 
to adjust the several parts with an eye to thisdependeuce, 
that ^hose may always come first in order, whence the 
fiMtulata of demonstration in others are borrowed. 

SECTION XXIX. 

JVhy the Method here explained is called the Method 

of Science. •• 

In this way of putting together our thoughts, it is 
evident at first sight, that however far wc carry our re- 
searches, science and certQtnty will still attend us. But 
what is particularly elegant and happy in the method 
now explained, we hereby see knowledge rising out of 
its first elements, and discern disunctly how those ele- 
ments are combined and interwoven, in oixler to the 
erecting a goodly stnicture of truth. Mocjierience fur- 
nishes us with simple ideas and their names, which are 
the primary materials of tiiinking and communication. 
Definitions teach how to unite and bind these ideas to* 
gether, so as to form them into complex notions of vari- 
ous orders and degrees. The general principles premir 
sed in science exhibit to the understanding such intuitive 
and fundamental truths, as express the immediate rela- 
tions between our ideas, and constitute the ultimate 
ground of ceitainty. Demonstrations link known and 
established truths together in such manner, that they ne- 
cessarily lead to others which are unknown and remotc» 
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In fine, the duly adjusting the several branches of science^ 
and the demonstrations in every branch, lays knowledge 
$o open to the mind, that we see the parts of it growing 
one out pf another, and embrace them with full convic- 
tion and assurance. Thus are we gradually led from 
simple ideas, through all the windings and labyrinths of 
truth, until we at length reach the highest and most ex« 
altcd discoveries of human reason. It is true, the me- 
thod here laid down hath hitherto been observed strictly 
only among mathematicians ; and is therefore by many 
thought to be peculiar to number and magnitude. But 
it appears evidently from what we have said above, that 
it may be equally applied io all such other parts of know- 
ledge as regard the abstract ideas of the mind, and the 
relations subsisting between them. And since, wherever 
it is applied, it necessarily begets science and certainty, 
we have hence chosen to denominate it the method of 
uienccy the better to intimate its true ^nature smd extent 
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